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SYSTEMATIC EVOLUTION OF LIGANDS BY 
EXPONENTIAL ENRICHMENT: CHEMI-SELEX 



:5 ^FIELD OF THE INVENTION 

'Described herein is .a method for ^generating nucleic acid ligands having various? 
- desirable F properties. The desirable properties. include/but'are:not limited to,ahe:ability 
no .attach a nucleicacid to its'target.covalently; uhe ability toattach a nucleic acid .to its 
target non-covalently with a very high specificity; the ability to facilitate ananteraction 

. 10 between a functional unit associated with the .nucleic acid.and a desirable -target; and.the 
ability to subtractively partition a nucleic acid having desirable properties :from '.the 
. remainder of .a candidate mixture. 

The .method -of this invention takes advantage of the method f oridentify ing 
nucleic acid ligands referred!© as the SELEX combinatorial ^chemistry process. "The 

15 term SELEX is an acronym for Systematic Evolution of Ligands by Exponential 

enrichment. The method of identifying nucleic acids, preferably associated with other 
functional units, which have the facilitative activity described herein is termed the 
Chemi-SELEX process. The nucleic acid ligands of the present invention consist of at 
least one nucleic acid region and not necessarily, but preferably at least one functional 

20 unit. The nucleic acid region(s) of the nucleic acid ligand serve in whole or in part as 
ligands to a given target. Conversely, the nucleic acid region may serve to facilitate a 
covalent interaction between the attached functional unit and a given target. The 
functional unit(s) can be designed to serve in a large variety of functions. For example, 
'the functional unit may independently, or in combination with the nucleic acid unit have 

25 \ specific affinity for the target, and in some cases may be a ligand to a different site of 
interaction with the target than the nucleic acid ligand. Functional unit(s) may be added 
for a variety of purposes which include, but are not limited to, those which covalently 
react and couple.the ligand to the target molecule, catalytic groups may be added to aid 
in the selection of protease or nuclease activity, and reporter molecules such. as biotin^or 

30 fluorescein may be added for use as diagnostic xeagents. Examples of functional units 
that may be coupled to nucleic acids include chemically-reactive groups, photoreactive 
groups, active site directed compounds, lipids, biotin, proteins, peptides and 
fluorescent compounds. Particularly preferred functional units are chemically-reactive 
. groups, including photoreactive groups. 



35 



BACKGROUND OF THE INVENTION 

, A method for the in vitro evolution of nucleic acid molecules with highly 
specific binding to target molecules has been developed. This method, Systematic 
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Eydlution/ofLigandsibylEXponential enrichment, termed the SELEX combinatorial 
■ chemistry .process, :is described,™ United StatesPatent Application SeriaTNo. 
-07/536,428, filed June 31, 11990, entitled "Systematic , Evolution of "Ligands'by 
Exponential ■Enrichment".,inow.abandoned, United States Patent Application 'Serial No. 
'5 07/7:14.13:1, filed June :i0,^99:l, entiiled*"Nucleic Acid vLigands'vUnited States Patent 
Application Seriai:No^07/931;473, filedAugust'17, 11992, entitled "Nucleic Acid 
.Ligands", now United States latent No. 5.270, 163 (see also:PCT-/US9.1/04078),:eac^ 
of which is herein specifically nncorporated : by reference. Each of tthese applications, 
collectively referred'to herein.as the SELEX Patent Applications.-describes a 
"10 fundamentally novel method for making .a nucleic acid ligand to any desired target ' 
molecule. The SELEX process iprovides axlass of products which are .referred to .as 
nucleic acid ligands, such ligands having a unique sequence, and which^have'the 

property of binding specifically to a desired target compound or molecule. Each 
. SELEX-identified nucleic acid ligand is* specific ligand of a given. target compound or 

15'-"m6recul'e-A 

sufficient capacity for forming a variety of two- and three-dimensional structures and 
sufficient chemical versatility available within their monomers to act as ligands (form 
specific binding pairs) with virtually any chemical compound, whether monomelic or 
' . polymeric. Molecules of any size can serve as targets. 
20 The SELEX method involves selection from a mixture of candidate 

oligonucleotides and step-wise iterations of binding, partitioning and amplification, 
using the same general selection scheme, to achieve virtually any desired criterion of 
binding affinity and selectivity. 'Starting from amxture of nucleic -acids, preferably _ _ 
* .comprising a segment of randomized sequence, the .SELEX method includes steps of 
25 contacting the mixture with the target under conditions favorable for binding, 
partitioning unbound nucleic acids from those nucleic acids which have bound 
specifically to. target molecules, dissociating the. nucleic acid-target complexes, 
•amplifying the nucleic acids dissociated from the nucleic acid-target complexes to yield 
a ligand-enriched mixture of nucleic acids, then reiterating the steps of binding, 
30 partitioning, dissociating and. amplifying through as many cycles as desired to yield 
highly specific high affinity nucleic acid ligands to the target molecule. 

It has been recognized by the present inventors that the SELEX method 
demonstrates that nucleic acids as chemical compounds can form a wide array of 
shapes, sizes and configurations, and are capable of a-far broader repertoire of binding 
35 and other functions than those displayed by nucleic acids in biological systems. 

The dogma for many years was 'that nucleic acids had primarily an informational 
role. Through the application of the SELEX process it has become clear to the present 
; inventors that nucleic acids have three dimensional structural diversity not unlike 
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proteins. As. such, the present inventors have - recognized that the SELEX .process or 
SELEX-like .processes could be used to identify nucleic acids which. can. facilitate any 
chosen reaction in;a manner similar ;to that ;in which ;nucleic. acid : ligands cambe 
; identified;for:any given target. Intheory, within ;a-candidate:mixture of approximately 
5 ilO 1 ^ to lO'^.nucleicacids^ithe. present inventors postulate-that aL'least-one nucleic acid 
exists with the;appropriate*shapeto facilitate a broad variety of physical and chemical 
interactions. , 

Studies to date have identified only a few nucleic racids which have only.atnarrow 
.subset of facilitating capabilities. .A few RNA catalysts are known (Cech/1987 Science 

10, 236::i 532-1539 and McCorkle et al., 1987. Concepts Biochem., 64:221-226). These 
naturally occurring RNA-.enzymes (ribozymes) have to date-only r been shownito act on 
oligonucleotide substrates -(see United States Patents 4;-987.;07J:; '5,354,855; 
5/180,818; 5/1 16,742; 5.093,246; 5,037,746and European Patent 291 533). 
.Further/ these molecules perform over a narrow range of chemical possibities, which 

15 , are :thus far related largelyuophosphodiester bond condensation/hydrolysis, with the 
exception of the possible involvement of RNA in protein biosynthesis. Despite intense 
recent investigation to identify RNA or DN A catalysts, few successes have been 
identified. Phosphodiester cleavage (Beaudry and Joyce, \992Science 257:635), 
hydrolysis of aminoacyl esters (Piccirilli et al., 1992. Science 256: 1420-1424), self- 

20 cleavage (Pan-et al., 1992. Biochemistry 31:3887), ligation of an oligonucleotide with a 
3' OH to the 5' triphosphate end of the'catalyst (Bartel et al., 1993 .Science 261: 141 1- 
1418), biphenyl isomerase activity (Schultz et 1994. Science 264: 1924-1927), and 
polynucleotide kinase activity (Lorsch et al., 1994. Nature 371:31-36) have been 
observed. The nucleic .acid catalysts known to date have certain shortcomings 

25 associated with their effectiveness in bond forming/breaking reactions. Among the 
. drawbacks are that they act slowly relative to protein enzymes, and as described above, 
they perform over a somewhat narrow range of chemical possibilities. 

The basic SELEX method has been modified to achieve a number of specific 
objectives. For example, United States Patent Application Serial No. 07/960,093, filed 

30. October 14, 1992, entitled "Method for Selecting Nucleic Acids on the Basis of 

Structure," describes the use of SELEX in conjunction with gel electrophoresis to select 
nucleic acid molecules with specific structural characteristics, such as bent DNA. 
United States Patent Application Serial No. 08/123,935, filed September 17, 1993, 
entitled "Photoselection of Nucleic Acid Ligands," describes a SELEX based method 

35 for selecting nucleic acid ligands containing photoreactive groups capable of binding 
and/or photocrosslinking to and/or photoinactivating a target molecule. United States 
Patent Application Serial No. 08/134,028, filed October 7, 1993, entitled "High- 
Affinity Nucleic Acid Ligands That Discriminate Between Theophylline and Caffeine," 
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describes .a method :forndentifying highly specific nucleic acidiigands able to 
i-aiscriminatetbctweenxlosely related .molecules,vtertned-'Countef-SELEX. ^United States 
IRatent Application^^ 25, :i993,.entitled'"Systematic 

{Evolutional Ligands ; by ? EXponentiarEnrichment: Solution SELEX," describes a 
5 1 :SELEX-;based,method which;achieves highly efficient partitioning between 

.oligonucleotides^ 

The*-SELEX method.encompasses*he. identification of high-affinity nucleic acid 
ligands^containingmodified nucleotides conferring -improved characteristics on the : 
'ligand/such as .improved m v/w stability or improved delivery characteristics. 
0 Examples «df such modifications include chemical substitutions at the ribose and/or 
phosphate ;and/or -base positions. SELEX-identified nucleic acidiigands containing 
modified nucleotides are described in United .States Patent Application Senal No. 
m/.\ 17;991vfiled September '8, 1993, entitled "High Affinity Nucleic Acidiigands 
- Contairiing.Modified Nucleotides/' that describes oligonucleotides containing 

5 - n^^ - 
United States Patent Application Serial No. 08/134,028, supra, describes highly 
specific nucleic acid ligands containing one or more nucleotides modified with 2'-amino 
;(2 , -NH2), 2-fluoro (2*-F), and/or 2"-0-methyl (2'-OMe). United States Patent 
Application Serial No. 08/264,029, filed June 22, 1994, entitled ''Novel Method of 

20 Preparation of 2' Modified Pyrimidine Intramolecular Nucleophilic Displacement", 

describes oligonucleotides containing various 2 , -modified nucleosides. - 

The SELEX method encompasses combining selected oligonucleotides with 
other selected oligonucleotide's and non-oligonucleotide functional units as describedin 
United States Patent Application Serial No. 08/284,063, filed August 2, 1994, entitled 

25 "Systematic Evolution of Ligands by Exponential Enrichment: Chimeric SELEX" and 
United States Patent Application Serial No. 08/234,997, filed April 28, 1994, entided . 
"Systematic Evolution of Ligands by Exponential Enrichment: Blended SELEX," 
respectively . These .applications allow the combination of the broad array of shapes and 
other properties, and the efficient amplification and replication properties, of 

30 ' oligonucleotides with the desirable properties of other molecules. Each of the above 
described patent applications which describe modifications of the basic SELEX 
procedure are specifically incorporated by reference herein in their entirety . 

RRTFF SUMMA RY OF THE INVENTION 
35 The present invention describes the use of a SELEX-like process where the 

enrichment and identification of nucleic acids is based on the ability of the nucleic acid 
to facilitate a chemical reaction. Nucleic acids having facilitate properties are capable 
of mediating chemical reactions such as bond formation. In the primary embodiment of 
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Uhis invention, the.reactio^being facilitated 'is between-the nucleic acid.and a*target. In 
;this^enibodiment,:the,nucleic;acid candidate mixture preferably ismadeiup ofrnucleic 
acidsthat are associated with<one or- more functional units. -In J this aspecuthe invention 
requires"that the facilitativemucleic.acidstdirect annnteraction betweenuhe;nucleic:acid or 
5 ;its*attached functional unit.and.a.givenuarget. Whenrthe method'Ofthepresent 

invention's used to identify;nucleic acid sequences that facilitate the reaction between :a 
. functional group associated with the .nucleic .acid andlhe targe vthe process Preferred 
no as Chemi-SELEX. 

In one embodiment^ the invention, a method is ^provided for identifying 

d0 . nucleic acid ligands of a;target molecule from a candidate mixture- of nucleic acids, said 
method comprising: preparing ;a*candidate mixture of nucleic acids; contacting said 
candidate mixture -wittvsaiid target molecule, wherein nucleic acid ligands that 'bind 
covalently with said target-may be partitioned from the remainder of, the candidate , 
mixture; partitioning- the nucleic acids that bind covalently with saiditarget from^the 

1 5 remainder of the candidate mixture; and amplifying the nucleic acids that bind covalently 
with said target, whereby the nucleic acid ligands that bind covalently with the target 
molecule may be identified. The invention also,provides nucleic acid ligands that bind 
covalently with a target molecule produced by the method of the invention. 

In another embodiment, the invention provides a method for identifying nucleic 

20 acid ligands having a facilitating activity from a candidate mixture of nucleic acids, said 
method comprising: contacting the candidate mixture with a target, wherein nucleic 
acids having a facilitating activity, as indicated by acovalent bond being formed 
'between said target and said nucleic acid, relative to the .candidate mixture may 'be 
partitioned from the remainder of the candidate mixture; partitioning the nucleic acids 

25 having a facilitating activity from the remainder of the candidate mixture; and amplifying 
the nucleic acids having a facilitating activity, whereby the nucleic acids having a 
facilitating activity may be identified. 

The functional unit can be added to provide the nucleic acid region with 
*additional functional capabilities. The-functiqnal capabilities imparted by the functional 

30 unit include additional binding affinity betweien the nucleic acid ligand and the targetun 
the form of a covalent interaction or a non-covalent interaction, ability to crosslink the 
functional unit with the target in a covalent or non-covalent manner, and ability :to 
interact with the target in a reversible or irreversible manner. 

. The present invention provides a method for identifying nucleic acids having 

35 facilitative abilities. The ability of the nucleic acids to facilitate a chemical reaction being 
considered may arise from one or a combination of factors. In some instances, the 
nucleic acid may simply be selected based on its ability to bind the target species thereby 
allowing the functional unit spatial access to the target. In other instances, the nucleic 
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acid may be selected due :to its ability to present the functional unit in a particular 
• otientation-.ana'environment which.allows the functional unit toAiiherjreact withithe 
target or to have its facilitate effect of the target. 

The presentnnventibn encompasses nucleic acid ligands coupled :to, a <non- 
5 nucleic acid functional unit/ The nucleic acid and functional unit interact witlwtheuarget 
• . -in a synergistic manner. 

In another embodiment, this invention provides a method for the subtractive 
separation of;aesirable"ligands-from less desirable ligands. This embodiment ;takes 
advantage of the strong interaction between the nucleic acid and/or it associated 
rIO .functional unit and'fheuarget to.partition the covalently attached or strongly non- 
'' covalently attached. nucleic acid-target complexes from free nucleic acids. 

In anothenembodiment, subtract! ve separation is furthenexploited to automate 
the entire selection process. This embodiment makes the selection process much less 
: labor intensive and provides 'the methods and apparatus to accomplish said automation. 



--15 



' DFTAn .ED PFSHRTPTION OF THE INVENTION 

The present invention provides a method for identifying nucleic acids which 
have the ability to facilitate a chemical reaction. In the most preferred embodiment, the 
nucleic acids comprise a nucleic acid, region' and a functional unit. However, 

20 unmodified, nucleic acids are within the scope of the present invention. The desirable 
properties that the nucleic acids derived by this method display are numerous and 
include, but are not limited to/.the ability to facilitate a covalent interaction or strong 
non-covalent interaction between the nucleic acid or its associated functional unit and a 
> given target, the. ability to enhance the interaction between a nucleic acid ligand and a 

25 given target, and the ability to subtractively partition the nucleic acid ligand from the 

remainder of the nucleic acid candidate mixture. 

The methods herein described are based on the SELEX method. The SELEX 

process is described in U.S. Patent Application Serial No. 07/536,428, entitled 
Systematic Evolution of Ligands by Exponential Enrichment, now abandoned, U.S. 

30 Patent Application Serial No! 07/714,131, filed June 10, 1991, entitled Nucleic Acid 
Ligands, United States Patent Application Serial No. 07/931,473, filed August 17, 
1992, entitled Nucleic Acid Ligands, now United States Patent No. 5,270,163 (see also 
PCT/US9 1/04078). These applications, each specifically incorporated herein by 
reference, are collectively called the SELEX Patent Applications. 

35 In its most basic form, the SELEX process may be defined by the following 

series of steps: 

1 ) A candidate mixture of nucleic acids of differing sequence is prepared. 
The candidate mixture generally includes regions of fixed sequences (i.e., each of the 
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members ofnhe candidate mixture contains*the*same:sequences,in:the sameiJocation') 
.and:regions>df;randomized sequences. :The.fixea sequence^regions:are'selected:either: 
-a)sto;assist inthe-ampiification ;stepsidescribea*below.;!b)Ho:mimic.a sequence -known':*© 
-bind 'to the '.target; or*c)Uoenhance l the.concentration'df:a:given^structural ;arrangementiof 
:5 the nucleic-acids in the candidate mixture. "The;randomized-sequences can be;totally 
: irandomizedKii.e., the/probability of. finding a'base at:any -position being one in ;foun)*>r 
orily s partially randomized (e:g., the probability offinding.a:base at:any^iocation*can:be 
-selected -at .any level. between 0 and 100 : percent). 

- 2) • The-candidate mixture is contacted with the selected target under 

10 conditions favorable Tor. certain .interaction, preferably binding between the target:ahd 
members <of the. candidate mixture. Under these circumstances, -the -interaction between 
-the target :andthe nucleic acids:pf;the candidate mixture. can be considered as;forniing 
nucleic acid-target pairs between the target and those ^nucleic acids having the strongest 
\ affinity ior the target. 

15 3). The nucleic acids with the highest affinity for the target are partitioned 

from those nucleic acids with lesser affinity to the target. Because only an extremely 
small number of sequences (and possibly only one molecule of nucleic acid) 
corresponding to the .highest affinity nucleic acids exist in the candidate mixture, it is 
generally desirable to set the partitioning criteria so that a significant amount of the 
20 nucleic acids in -the candidate mixture (approximately 5-50%) are retained during 
partitioning. 

4) Those nucleic acids selected during partitioning as having the relatively 
higher affinity to the target .are then amplified to create a new candidate mixture that is 
enriched in nucleic acids having a relatively higher .affinity for the target. 
25 .5) By repeating the partitioning and amplifying steps above, the newly 

formed candidate mixture contains fewer and fewer.unique sequences, and the average 
degree of affinity of the nucleic acids to the target will generally increase. Taken to its 
extreme, the SELEX process will yield a candidate mixture containing one or a small 
number of unique nucleic acids representing those nucleic acids from the original 
30 candidate mixture having the highest affinity to the target molecule. 

The SELEX Patent Applications describe and elaborate on this process in great 
detail. Included are targets that can be used in the process; methods for the preparation 
of the initial candidate mixture; methods for partitioning nucleic acids within a candidate 
mixture; and methods for amplifying partitioned nucleic acids to generate enriched 
35 candidate mixtures. The SELEX Patent Applications also describe ligand solutions 
obtained to.a number of target species, including both protein targets wherein the 
protein is and is not a nucleic acid binding protein. 
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-Xhe ; basic:SELEX method'.has'beenimoaified*to.achieve^pecific objectives. 
' United States Patent Application Serial No. 08M 23:935. filed September U, a 993, 
entitled "Photoselection of Nucleic . Acid Ligands" describes a SELEX^based;method!for 
selecting nucleic acid ligands containing photoreactive. groups capable of binding and/or 
•5 photocrosslinking to and/or photoinactivating .anarget molecule. United States Patent 
Application Serial No. 08/1 34=028. filed October 7.. 1 993,-entitled "High-Affinity 
Nucleic Acid Ligands That Discriminate Between'Theophylline and Caffeine", 
describes a method for identifying highly specific nucleic acid :iigands:able;to 
discriminate between closely related molecules, termed "Counter-SELEX." United 
a0 States Patent Application Serial 'No; 08/143.564. filed October 25, 1993, .entitled 
"Systematic Evolution of Ligands^by Exponential Enrichment: Solution SELEX", 
describes a SELEX-based method which achieves highly efficient partitioning between 
oligonucleotides having high and low affinity for a target-molecule. 

The SELEX method encompasses the identification of high-affinity nucleic acid 
~J*5— 4igarids-eontaii»ing.modified,nud ,■- ... V. 
" ligand, such as improved in vivo stability or delivery. Examples of such modifications 
" include chemical substitutions at the ribose and/or phosphate and/or base positions. 
Specific SELEX-identified nucleic acid ligands containing modified nucleotides are 
described in United States Patent Application Serial No. 08/1 17,991. filed September 
20 8, 1993, entitled "High Affinity Nucleic Acid Ligands Containing Modified 
Nucleotides," that describes oligonucleotides containing nucleotide derivatives 
chemically modified at the'5- and 2'-positions'of pyrimidines, as well as specific RN A 
ligands to thrombin containing 2'-amino modifications. United States Patent 
Application Serial No. 08/134.028. supra, describes highly specific nucleic acid ligands 
25 containing one or more nucleotides modified with 2 ! -amino (2'-NH2), 2'-fluoro (2 : -F), 
and/or 2-O-methyl (2'-OMe). The above-mentioned SELEX improvement patent 
applications are herein incorporated by reference. 

An example of Chemi-SELEX was described in co-pending PCT/US 94/ 1 0562, 
filed September 19, 1994 which is a CIP of .United States Patent Application Serial No. 
30 08/123,935, filed September 17, 1993, entitled "Photoselection of Nucleic Acid 

Ligands". In that application, specifically incorporated by reference, certain nucleic 
acid sequences that contained 5-iodouracil residues were identified that covalently bind 
to HIV- 1 Rev protein. In that example of Chemi-SELEX, the functional group 
associated with all of the members of the candidate mixture was 5-iodouracil. 
35 In an additional embodiment of the present invention, the nucleic acid sequences 

identified will be selected on the basis of the ability of the functional unit associated 
with the nucleic acids to facilitate a reaction to the target. Such a reaction might be a 
bond cleavage or the reaction of the target with another chemical species. An example 
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of the embodiment ofihe^resentHnvention .iSidescribeduniCO-penaing and commonly 
assignedipatent.application^USSN 234,997 jfilea,Apni:28,-1994^entitlea ''.Systematic 
Evolution , of. Ligands by :Exponential.Enrichment: Blended.SELEX".. lmthat 
application, specifically nncorporated% reference,a;nucle"ic,aciatligand to human . 
:5 'neutrophil elastase was identified wherein a functionaKunirwas,associated'withithe 
.nucleic. :acid"ligand. 3n. ( this;instance.'the functional. unit' was.awalyl phosphonate that 
, bound ,covalently to;the<elastase;target. 

Another example of this embodiment iis described in copending, and commonly 
assigned patent application -USSN 309,245, Tiled September 20, 1994, entitled "Parallel 
10 SELEX". .In that application, specifically incorporated herein by. reference, ;the covalent 
reaction between. two reactants to form a product is specifically facilitated by a member 
of a pool of nucleic, acids attached to one of the reactants. • . 

The present -in vention includes the Chemi-SELEX . method for generating nucleic 
. acid ligands to specifiotarget molecules with various desirable properties. The 
15. desirable properties associated with the nucleic acid ligands of the present invention 
• include, but are not limited to, high affinity binding/specific binding, high potency 
(even when associated with a moderate to modest affinity), high specificity inhibition or 
potentiation, etc. The method generates nucleic acid molecules preferably comprising at 
least one functional unit. The functional unit is associated with the nucleic acid region 
20 of the nucleic acid by any number of the methods described below. The generation of 
. the nucleic acid ligands generally follows the SELEX process described above, 
however, the functional unit can impart enhanced functionalities to the ligand that the 
nucleic acid alone is not capable of. 

In another embodiment, facilitative nucleic acids are provided. Nucleic acids 
25 shaving facilitative properties are capable of mediating chemical reactions such as bond 
formation or bond cleavage. The nuclek^acids can be modified in various ways to 
include other chemical groups that provide additionalxharge, polarizability, hydrogen 
bonds, electrostatic interaction,, and fluxionality which assist in chemical reaction 
mediation. The other chemical groupsxan include, inter alia, alkyl groups, amino acid 
30 side chains, various cofactors, and organometallic moieties. The invention requires that 
the facilitative nucleic .acids direct an interaction between :the attached functional unit and 
a given target. The interaction is either covalent or non-covaleht . The preferred 
'interaction is a covalent bond formed between the nucleic acid (with or without an 
associated functional unit) and its target. 
35 . 



I. DEFINITIONS 

Certain terms used to describe the invention herein are defined as follows: 
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"Nucleicacid "means .either ONA.tKN A. single.stranded .or..double : strandea 
and any chemical modifications thereof. 'Many ofrthe modif.cations-of.-the nucleic acid 
'.include the association of the;nucleic. acid with^ 

!However. someWifications are : directed«o;pror^mesibther=than.covalent attachment 
/5 , (i .e.. stability.-etc:). Modifications include. fcuirarc not ilimitedio. tHose which provide 
otherxhemicalfgroupsithat incorporate additiona-l<charge,:polarizal)ility,ihydrqgen 
.bonding, electrostatic interaction, and 'fluxionality to'the individual nucleic acid basest 
to the nucleicacid as a whole. Such modifications include, but are not limited to, 
[ modified bases-such as' 2'-position base modifications, 5-position ; pynmidine 
:l6 modifications; :8-.position .purine modifications, ,modifications,atxyt6sine exocyclic 

amines substitution -of 5ibromo-uracil; .backbone modifications, methylations, unusual 
basefpairing combinations such as.the isdbases isocytidine andiisoguanidine and the 
like. Modifications can : also include 3' and 5' modifications such as capping. 
Modifications. that occur after each roiind'of amplification are also compatible with this 
^ 5 ^ inve ntibn^ost.amplificatio^ 
.'' each rbund:of'ampUfication..- One example of aniiittyersible p6st : ampiification. 

modification is the Splint-SELEX process 'described in Examples 2 and 3: For Splint- 
SELEX. the modification (typically a functional unit) is introduced to the nucleic acid 
ligand via a hybridization reaction with a portion of the nucleic acid ligand, usually the 
20 fixed regions. In Splint-SELEX, usually one or more functional units are attached to a 
nucleic acid sequence that hybridizes with a portion of the fixed region to become the 
modified' nucleic acid ligand; Virtually any modification of the nucleic acid is r . 
contemplated by this invention. ' . , ' 

A nucleic acid can take numerous forms including, but not limited to, those in 
25 which* nucleic acid region has lja single modification or functional unit attached.at 
either the 5 ; or 3' end of nucleic acid sequence, 2) modifications or functional units at 
! both the 5' and 3.' ends of the nucleic acid sequence; 3) modifications or functional 
units added to individual nucleic acid residues, 4) rriodificauons or functional units 
attached to all or a portion of all pyrimidine or purine residues. or modifications or 
30 " functional units attached to all or a portion of all nucleotides of a given type, and 5) no 
' modificauons at all. The modifications or functional units may also be attached only to 
- the fixed or to the randomized regions of each nucleic acid sequence of the candidate 
mixture. Any of these modifications may be introduced via the Splint-SELEX method 
described above, as well as by any other method known to one skilled in the art. 
35 Another embodiment of this invention for introducing a non-nucleic acid functional unit 
at random positions and amounts is by use of a template-directed reaction with non- 
traditional base pairs! this method uses molecular evolution to select the best 
placement of the non-nucleic acid group on the SELEX identified ligand. For example, 
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;a X-dY base, pair could be used, where.X .is^derivatizable Tibonucleotide;and the 
<deoxynucleotide,dY would j>air>orily with X The X-RNA would contaimthe non- 
.nucleic.acid'functional^nit'Orily^at^positionSiqpposite.dY in the.dY-DNAnemplate;:the 
idenvatized.X basexould'be:positioned:in eithenthe fixed or random regions or'both, 
5 ;and the amount of.X-at eachiposition could.vai^ The sequence space 

*of non-evolved SELEX -ligands would bedncreased;from:N 4 to N 5 by substiiuting'this 
-.fifth-base without requiring Changes in:the SELEX protocol The.attachment'ibetween 
•the nucleic acid region and the functional unit can be-covalent ornon-covalent, director 
vwith a'linker-between the:nucleic acid and the functional, unit. The methods ;for 
10 synthesizing the.nucleic acid,ii.e., .attaching such functional units to the ^nucleic acid, are 
welKknown to one of ordinary .-skill in the art. 

Incorporation of non-nucleic acid functional units to produce nucleic acid 
- .ligands. increases the repertoire of structures and interactions available to produce .high / 
affinity binding ligands. Various types of functional units can be incorporated 'to 
15 produce a spectrum of molecular structures. At one end of this structural spectrum are 
normal polynucleic acids where the ligand interactions involve only nucleic acid 
functional units. At the other, .are fully substituted nucleic acid ligands where ligand 
interactions involve only non^nucleic acid functional units 7 . Since the nucleic acid . 
topology is determined by the sequence/ and sequence partitioning and amplification are 
20 the basic SELEX process steps, the best ligand topology is selected by nucleic acid 
evolution. 

"Nucleic acid test mixture" or "Nucleic acid candidate mixture" is a mixture of 
nucleic acids comprising differing, randomized sequence. The source of a "nucleic acid 
test mixture" can be from naturally-occurring nucleic acids or fragments thereof, 

25 chemically synthesized nucleic acids, enzymatically synthesized nucleic acids or nucleic 
acids made by a combination of the foregoing techniques, including any of the 
modifications described herein, in a.preferred embodiment, each nucleic acid has fixed 
sequences surrounding a randomized region to facilitate the amplification process. The 
length of the randomized . section of the nucleic acid is generally between 8 and . 250 

30 .nucleotides, preferably -between 8 and 60 nucleotides. 

"Functional Unit" refers to any chemical species not naturally associated with 
nucleic acids, and may have any number of functions as enumerated herein. 
Specifically, any moiety not associated with the five standard DNA and RNA 
. nucleosides can be considered a functional unit. Functional units that can be coupled to 

■ 35 nucleotides or, oligonucleotides include chemically-reactive groups, such as, 

;photoreactive groups, active site directed compounds, lipids, biotin, proteins, peptides 
and fluorescent compounds. Qften, the functional unit is recognizable by the target 
molecule. These non-nucleic acid components of oligonucleotides may fit into specific 
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•binding pocketsitoWrm a-tight Ending : v: 1 a.aRprqpriate*ydrogen:bonds,'salr.bndges,,or 
" .van der Wals.interactions. ;in one ^ 

tthat could be inv61v e ddn:a»bond forming reaction with a target^hich^s-cbrnpatible^with 
^thermal and chemical .stability.of-nucleic.acidsrinclud.ng the modifications de 
5 ^above. A functional . unit.may or may ^otibeiamplifiable with the=nucleic-acid;region 

during the amplification step of =the SEDEX process. A.functional unit typically^has.a ^ 
.molecular weight imthexange of 2 to'1000 daltons, preferably about 26 =to '500. 
Particularly. preferred functional units include small-organic molecules such as alkenes, 
alkynes, alcohols, aldehydes, ketones, esters, carboxylic acids; aromatic carbocyc'les, 
510 heterocycles, dienes; thiols, sulfides, disulfides.epoxides.-ethers, amines, imines, 
phosphates, amides, thioethers. thioates. sulfonates and halogcnatedxompounds. 
Inorganic functional units are also contemplated by this invention. However, in some 
embodiments of.theinvention. larger functional units can be included, such as polymers 
or proteins. 

"facilitative nucleic acid" or • nucleic acid facilitator" refers to any nucleic acid which is 
' " • capable of mediating or facilitating a chemical reaction. The chemical reaction can be a 
;■' bond formation or bond cleavage reaction. The preferred embodiments of this 
invention are directed to bond formation reactions. The nucleic acid does not 
20 necessarily need to show catalytic turnover to.be considered to have facilitating 

properties. The reaction rate of product formation can be increased by the presence of 
the nucleic acid, however, increased reaction rate is not a requirement for facilitating 
■ ; ' properties. A facilitating nucleic acid folds such that its three-dimensional structure 

facilitates a specific chemical reaction. The nucleic acid can mediate the chemical 
25 reaction either alone, in combination with another catalytic moiety coupled directly with 
the nucleic acid, or.in combination with another catalytic moiety which could be found 
in solution. The other catalytic moieties can include organometallic moieties, metal 
ions, etc. The nucleic acid can cause different stereoisomers io be formed. The nucleic 
' acid can mediate formation or cleavage of a variety of bond types, including, but not 
30 limited to, condensation/hydrolysis reactions, cycldaddition reactions (such as the 
Diels-Alder and Ene. reaction),*, 3 dipolar conjugate addition to a,b-unsaturated 
compounds, Aldbl condensations, substitution reactions, elimination reactions, 
glycosylation of peptides, sugars and lipids. 

"Target" refers to any compound upon which a nucleic acid can act in a 
35 predetermined desirable manner. A target molecule can be a protein, peptide, nucleic 
acid, carbohydrate, lipid, polysaccharide, glycoprotein, hormone, receptor, antigen, 
antibody, virus, pathogen, toxic substance, substrate, metabolite, transition state 
analog, cbfactor. inhibitor, drug, dye, nutrient, growth factor, cell, tissue, etc., without 
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limitation. Virtually any -biological effector would'be a suitable target. Molecules-o'f 
:any size'can .serve:as targets. A.target*can also be;modified.in certain waysno enhance 
nhclikelihoodiof.an-interaction'between the target.and the nucleic acid. 

Targets<*can indude,-but:are:not^linruted .to/bradykinin, neutrophil elastase,;the 
5 ;HIV:proteins, .including ^;, rev, gag. mf, RT, nucleocapsid etc. ? VEGF,, bEGE, . : 
TGEPJKGE/;PD^ P, :lgE, sPLA2, red 

:bloodcells, glioblastomas, fibrin;clots,;PBMCs, ; HCG, lectins, selectins,;cytokines, 
1CP4,. complement proteins, etc! 

"Covalentlnteration" between .a :target:and a nucleic acid means that a covalent 
1:0 bond is formed ibet ween the nucleic acid (wither without an associated functional unit) 
, and its target. ,A:covalent s bond;is,a chemical .bond formed between atoms by the 
, sharing of electrons. A covalent interaction ismot-easily disrupted. 

"Partitioning" .means any process whereby members of the nucleic acid test 
mixture-can be separated from the bulk of the:test mixture based on the ability of the 
-15 ■ nucleic acid to bind. to or interact with the target, s the ability of the nucleic acid.to 
facilitate a reaction ihvdlving its associated functional unit. Partitioning can be 
accomplished by various methods known in;the art. Filter binding, affinity 
' chromatography, liquid-liquid partitioning, HPLC filtration, gel shift, density gradient 
centrifugation are all examples of suitable partitioning methods. The choice of 
20 partitioning method will depend on properties of ;the target and the product and can be 
made according to principles and properties known to those of ordinary skill in the art. 

"Subtractive partitioning" refers to partitioning the bulk of the test mixture away . 
from the nucleic acids involved in the interaction with the target. The desirable nucleic 
-acids remain in vol ved in the interaction with the target while the uninteracted nucleic 
25 acids. are partitioned away. The uninteracted nucleic acids can be partitioned away 

based on a number of characteristics. These characteristics include, but are not .limited 
to, :the fact that the nucleic acids.did not bind to the target, the fact the nucleic acid still 
. has a functional unit that did not/interact- with the target and therefore that functional unit 
is still available for additional interaction, etc. This partitioning method is particularly 
30 useful for automating the selection process. 

"Amplifying" means any process or combination of process steps that increases 
. the amount or number of copies of a molecule or class of molecules. In preferred 
embodiments, amplification occurs after members of the, test mixture have been 
partitioned, and it is the facilitating nucleic acid associated with a desirable producMhat 
35 is amplified. For example, amplifying RNA molecules can be carried out by a sequence 
of three reactions: making cDN A copies of selected RNAs, using the polymerase chain 
reaction to increase the copy number of each cDNA, and transcribing the cDNA copies 
to obtain RNA molecules having the same sequences as the selected RNAs. Any 
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. ,reaction:or combination<of,reactionsiknown;in:the.art can;be<used;as.a,pprqpriate. 
incluaing.directlDNA replication,:direct!RNA:arnplification and.fheOike,:as*will*be 
=recognized;bynhose skilled iin 'the art. Theamplification.method should result.in:the 
: P rqplrtionsof-the amplified:rriixture*being essentially representati.ve-.ofttheiprqportions 
1 5 of different sequences in the mixtureipriorto amplification. luislkribwn thawnany 
modifications to nucleic acids arexompatible with-enzymatic amplification. 
'Modifications that.are not compatiblewith amplication can be made ;aftereach around of 

amplification, if necessary. 

"Randomized" is a term .used to describe a segment of a nucleic acid having, in 
10 principle, any possible sequence over* given length. Randomized 'sequences will-be of 
various lengths, as desired, ranging from about eight to rnoreahan one. hundred 
nucleotides. The chemical-or enzymatic -reactions by which random sequence segments 
are made may not yield mathematically random sequences due to unknown biases or 
' ' nucleotide preferences that may exist. The term "randomized" is used instead of 
15 - "random"-to reflect the possibility, of such deviations from non^d^alitv. .In the^ ^ _ 

techniques presently known, for example sequential chemical-synthesis, large 
v "' deviations are not known to occur. For short segments of 20 nucleotides or less, any 
minor bias that might exist would have negligible consequences. The longer the 
sequences of a single synthesis, the greater the effect of any bias. 
20 A bias may be deliberately introduced into a randomized sequence, for example, 

/ by altering the molar ratios of precursor nucleoside (or deoxy nucleoside) triphosphates . 
in the synthesis reaction. A deliberate bias may be desired, for example, to affect 
secondary structure, to introduce bias toward molecules known to have facilitating 
activity, to introduce certain structural characteristics, or based on.preliminary results. 
25 "SELE?i" methodology involves the combination of selection of nucleic acid 

iigands which interact with a target in a desirable manner, for example binding to a 
protein, with amplification of those selected nucleic acids. Iterative cycling of the 
selection/amplification steps allows selection of one or a small number of nucleic acids 
which interact most strongly with the target from a, pool which contains a very large 
30 number of nucleic acids. Cycling of the selection/amplification procedure is continued 
.until-a selected goal is achieved. Inthe present invention, the SELEX methodology is 
employed to amplify the nucleic acid associated with a desirable product. . 

"Chemi-SELEX" is a method wherein nucleic acids in a nucleic acid test mixture 
. . are capable of facilitating an interaction with a target, Preferably, but not necessarily, 
35 the nucleic acids are associated with a functional unit and the interaction 'is acovalent 
bond. The nucleic acid is contacted with a target under conditions favorable for ligand 
binding either directly or through facilitated bond formation. The nucleic acid or the 
functional unit must interact with the target in order to fall within the scope of Chemi- 
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SELEX. The nucleic acid ligands having predetermined desirable characteristics are 
then identified fromthe test mixture. The :nucleic-acid.can ; be identified'by us ability to 
,act.on.a'given target innhe predetermined'manner/e.g./bind to the target, modify the 
■target ;in some- way^etc.). The desirable :nucleic:acidsxan then ^partitioned away 
-5 • from j ,the remainder joftthe test mixture. Themucleic acid, with er without.its associated 
functional unit,:can s be .amplified as, described in the SELEX method. The amplified 
nucleic:acids T are enriched for the nucleic acids whictvhave desirable ;properties., 'If a 
functional unit was .associated with the nucleic acid, the amplified,nucleic acids are then 
recoupled to :ihe 'functional unit (if the functional unit. is non-amplifiable),:recontacted 
10 with thetarget, and the iterative cycling of the selection/amplification steps of the 
SELEX ^process are .incorporated to synthesize, select and identify desirable nucleic 

acid's.' ' / ' * 

In one aspect, the-present invention depends on theability of a nucleicacid to ; 
mediate an interactiontbetween the functional unit and the target of interest. The method 
1 5 requires theinitial preparation of a nucleic.acid test .mixture. In generalthe rationale 
and methods for preparing the nucleic acid test mixture are as outlined in the SELEX 
• Patent Applications described earlier which are herein incorporated by reference. , 
Briefly, a nucleic acid test mixture of differing sequences- is prepared. Each nucleic acid 
in the testmixture generally includes regions of fixed sequences (i.e., each of the 
20 members of the test mixture contains the same sequences in the same location) and 

regions of randomized sequences. The fixed sequence regions are selected either: (a) 
to assist in the amplification steps described in detail in the SELEX patents, (b) to 
mimic a sequence known to mediate a reaction, or (c) to enhance the concentration of 
* nucleic acids of a given structural arrangement in the test mixture. The randomized 
25 sequences can be totally randomized (i.e., the .probability of finding a base at any 

position being one in four) or only partially randomized (e.g., the probability of finding 
, a base.at any location can be selected at any level between 0 and 100 percent). The. 
nucleic acids found in the nucleic acid test mixture will include those capable of proper 
folding in order to specifically facilitate various chemical reactions,. such as reactions 
30 between the targetand the associated functional unit; those capable of interacting 
directly with the target, the specificity of which will be enhanced by the associated 
functional unit. 

The nucleic acid test mixture can be modified in various ways to enhance the 
probability of the nucleic acids having facilitating properties or other desirable 
35 properties, particularly those which enhance the interaction between the nucleic acid and 
the target. The modifications contemplated by this invention are any modifications 
which introduce other chemical groups (functional units) that have the correct charge, 
polarizability, hydrogen bonding, electrostatic interaction, or fluxionality and overall 
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;can adopt:the'shape:needed to stabilize^the reaction :transition -state andiacilitate -specific 
chemica^reacuons. ^thoutUimitation. -The modifications that may enhance the acuve 
' ts ite.df:the nucleic:acid;include ; hydrophili C -mo 
Various oxiaationstates..r.g,d S tructures,:fun C tional -roups iound^m .protein enzyme 
^ :activ.e : sites=such.as-imida Z oles. primary alcdhols/carboxylates.guanidinium groups, 
. .ammo-groups. th.dls and the Hke. Additionally^orgahometallicandanorganic.metal 
catalysts can be incorporated as the other chemical group of the nucleic .acid, as can 
.redox reactants. 

The .individual components of a: nucleic ;acid test mixture-can be modified .m 
10 -various ways. Suitable modifications include, but. are not limited to, modifications on 
every residue.of the nucleic acid, on random residues, -on ;all pyridines or purines,.or 

allsF*.ficto : 
also recognized that certain molecules (e.g., metal catalysts and the like) can be in 
solution, not attached to the nucleic acid, and be useful m mediating the reaction in 

' nucleic acid coupled to the functional unit is in some way associated with the interaction 
between the nucleic acid and the target, that the 1 method and resulting nucleic acids fall 
J within the scope of this invention. It is also recognized that modification is not a . 
prerequisite for facilitating activity or binding ability of the nucleic acids of the 
20 invention. 

' As described earlier, the nucleotides can be modified in any number of ways, 
mcluding modifications of the ribose and/or phosphate and/or base positions. Certain 
modifications are described in copending U.S. Patent Applications No. 08/1 17,99 1 
" .entitled "High Affinity Nucleic Acid LigandsContaining Modified Nucleotides", USSN 
25 08/076.735-entitled "Method for Palladium Catalyzed Carbon-Carbon Coupling and 
Products".. USSN 08/264.029 entitled "Novel Method of Preparation of 2' Modified 
Pyrinudinesantr^^ 

entitled "-Purine Nucleoside Modifications by Palladium Catalyzed Methods", which 
are .herein incorporated -by reference. In one embodiment, modifications are those 

30 where in another chemical group is attached to the 5-position of aj)yrimidine, the 8- 
position of.a purine; or'the 2' position of a sugar. There.is no limitation on the type of 
other chemical group that can be incorporated on the individual nucleotides. In the 
preferred embodiments,lhe resulting modified nucleotide is amplifiableorcan.be 
modified subsequent to the amplification steps. 

35 As an example, which is not meant to limit the invention in any way. one can 

envision a biomimetic nucleic acid. One choice for modification of the nucleic acids 
includes modification which would make certain bases appear more like .proteins in their 
chemical and physical properties. Certain modifications of pyrimidme and.punne 
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nucleotide bases*can '.be made ;to make 'the nucleic acid appear:to:have "sidechains" 
■similarcto the amino acid -side chains oLproteins. 

Severabsyntheticrnethods.are available-to attach otherxhemicalgroups, intfhis 
case amino acid derivatives, :to the 5 : position of a pyrimidine or.the*8^>osition of.a 
5 purine. Methods for .modifying pyrimidines at'the:5-position5have:beendescribediin 
U.S. Patent Application. 08/076 v 735:as well asother published.procedures. Numerous 
.published procedures are .'known 'for modifying nucleic :acids:including, but not' limited 
to "the following (Limbach/PA, et:aU994. Nucleic Acids Res. 22:2183-2196 and 
references cited therein; Hayakawa H, et ah, 1 985. Tetrahedron 41 : 1675-83; Crouch 

•10 GJ et al., 1994. Nucleosides Nucleotides 13: 939-44; Scheit KH, 1966. Chem. Ber. 
99:3884: Bergstrom DE,et aL 1975..7. Am. 02em.>Sac/98: .1587-89; 'Bergstrom DE 
et,al., 197,8. 7. Am. Chem. $oc. -100: 8106-12; BergstromiDE et.al., 1978. J. Org. 
Chem. 43: 2870; ■ Bergstrom DE et aU198 1. 7. Org.Cheem. 46: 1432-41; Bergstrom ' 
DE. 1082. Nucleosides Nucleotides 1: 1-34; Crisp GT etal.,1990. Tetrahedron Lett. 

15 31: 1347-50; Hobbs FW Jr. 1989. 7 Org. Chem. 54: 3420-22; Hirota K et aJ.,1993. 
Synthesis 213-5; NagamachiT et al.,1974. 7. Med. Chem. '17: 403-6; Barton DHR 
et al.,1979. Tetrahedron lett. 279-80; Hirota K et al., 1992. 7. Org. Chem. 57: 5268; 
Mamos P et.al.,1992. Tetrahedron Lett. 33: 2413-16; Sessler JL et al.,1993. 7. Am. 
Chem.Soc. 1 15: 10418-19.; Long RA et al.,1967. 7. Org. Chem. 32: 2751-56; 

20 Prakash TP et al.,1993'. Tetrahedron 49: 4035; Janokowski AJ et al.,1989. 

Nucleosides Nucleotides 8: 339; Norris AR et al., 1 984.7. Jnorg. Biochem. 22: 11- 
20; Moffatt JG. 1979. in Nucleoside Analogues, eds. RT Walker, ,E De Clercq, F 
Eckstein. pp. 71-163 New York: Plenum Press; f ownsend LB. 1988..C/je/m5rry of 
Nucleosides and. Nucleotides pp.59-67 New York: Plenum Press; Verheyden JPH et 
. 25 al.,1971. J.Org.'Chem. 36:250-54; Wagner D, et al,,1972..7, Org.Chem. 37:1876- 
78; Sproat BS et al.,1991. In Oligonucleoitdes and Analogues A Practical Approach, 
ed. F./Eckstein pp.49-86. New York: Oxford University Press; Lesnik EA et 
al.,1993. Biochemistry 32:7832-38; Sproat BS et al.,1991.. Nucleic Acids Res. 
19:733-38; .Matsuda A et al.,1991. 7. Med. Chem. 34:234-39; Schnut C. 1994. 

30 Synlett r 238-40; Imazawa M et al.,1979. 7. Org. Chem. 44:2039-4; Schmit C. 1994. 
Synlett 241-42; McCombie SW et al.,1987. Tetrahedron Let. 28, 383-6; lmazawa'M, 
et al.,1975. Chem: Pharm. Bull. 23:604-10; Divakar KJ et al., 1990. 7. Chem. Soc, 
Perkin Trans.] 969-74; Marriott JH et al.,1991 Carbohydrate Res. 216:257-69; 
Divakar KJ et al.,1982. 7, Chem. Soc„ Perkin Trans. 1 1625-28; Marriott JH et 

35 al.,1990. Tetrahedron Lett. 31:2646-57) 

Nucleotides modified with other chemical groups in place of the above- 
described amino acids are also contemplated by this invention. Oftentimes, a working 
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assumption can beW 

.addition .to the nucleic .acid test mixture. 

lihemethods^describedtfierein do not include all ofHhe schemes for introducing 
tnonHnucleicacidifunctionahuhits, such as. peptides,antd:an oligonucleotide. Mowever, 
.5 such methods-would-be well within 'the -skill of those<ordinarily practicing in the ;art : 
, ^utting^arpeptide on<every.uridine,lfor exarnple, ; has several:advantages as compared . 
: .with.other methods for used^^ rFirst/.the .peptide is introduced 

•throughout bdth:the random:and fixed regions, so;thavevdlved'RNA ligands could bind 
closeitoithe-peptide binding site. Second^distributing'the peptide at multiple sites does 
10 mot restrict the geometry of RNA and does not interfere -with SELEX process 
^CTtihcauon.of:u^-opumail'peptidc position; Thira.-one'cari use pre-derivatized 
' nucleotides in the SELEX. process. Post-transcription modification may .require 
additional time and expertise and introduces the additional variable of coupling 
efficiency. : 

15 -t» w ^mhr^impnt nf the invention, referred to as -splint SELEX, the functional 

unit is attached to a nucleic acid by first attaching the'funcuonal unit to a nucleic acid 
that is complementary to a region of the'nucleic acid sequence of the ligand and, then 
allowing the nucleic acid with funcuonal unit to hybridize to the nucleic acid. This 
splint nucleic acid is then subjected to the SELEX process. In the preferred • 
20 embodiment, the functional unit oligonucleotide is DNA, and hybridizes to the fixed 
region of the nucleic acid ligand or at least a region of the nucleic acid ligand that is not 
involved in the binding or facilitating reaction to the target. 

* In one variation of this embodiment, the SELEX process is accomplished by the 
preparation of a candidate mixture of nucleic acid sequences comprised of fixed and 
'25 randomized regions. The candidate mixture also contains an oligonucleotide attached to 
.a 'selected functional group. The oligonucleotide is complementary to the fixed region 
of the nucleic acid candidate mixture, and is able to hybridize under the conditions 
employed in SELEX for the partitioning of high affinity'ligands from the bulk of the 
' candidatejmixture. Following partitioning, the conditions can be adjusted so that the 
30 oligo-functiona! unit dissociates from the nucleic acid sequences. 

Advantages to this embodiment include the following: 1 ) it places a single 
functional unit, such as a peptide analog, at a site where it is available for interaction 
with the random region of nucleic acid sequences of the candidate mixture; 2) because 
the functional unit is coupled to a separate molecule, the coupling reaction must only be 
35 performed once, whereas when the functional unit is coupled directly to the SELEX 
•ligand, the coupling reaction must be performed at every SELEX cycle, (aliquots from 
this reaction can be withdrawn for use at every cycle of SELEX); 3) the coupling 
chemistry between the funcuonal unit and the oligonucleotide need not be compatible 
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with^RJ^A integrity or solubility -'thus simplifying aheuasfcoTtCoupling; 4):imcases 
•wherethe functional .uniforms a covalent complex ,withnhe:target^the:SELEX .derived 
; nucleic.acid-ligand^portion'of'the-selected members.ofcthexandidate;rriixturexan'be 
released from;the:targerfor>amplificati^^ 
5 successful-identification <of;a;nuc^^ acidxan'.be 
made into a:hairpin<loqp to.covalenfly attach the two;portions*of 'the.nucleicacid-ligand. 

Due to the:natureofuhe;stronginteracti^^ 
.(i.e., .covalent ;bond)/the entire selection procedure.cambeiaccomplished in a single 
■~tube,ithereby allowing the : process;(including partitioningVto'beautomated. 
BO - TheHigands identified by the method of .the in ventioathave various therapeutic, 

prophylactic. and^diagnostic .purposes. They are usefuMorthe diagnosis and/or 
treatment of diseases,, pathological ortoxic states. 

The examples below describe methods for generating the nucleic acid ligands-of 
the present invention! As:these examples establish, nucleotides and oligonucleotides 
<15 containing a new functional unit are useful in generating nucleic acid ligands to specific 
sites of a target molecule. 

Example 1 describes the ability of a nucleic acid ligand to facilitate a covalent 
reaction between a 5* guanosine monophosphorothioate functional unit and a 
bradykinin target. 

,20 Examples 2, and 3 demonstrate that nucleic acid ligands can be evolved with can 

facilitate a reaction between. a valyl phosphonate functional unit thai is attached via the 
splim-SELEX process to a nucleic acid test mixture and neutrophil elastase. Example 3 
describes the first DNA sequences known to have this facilitating property. 

Example 4 describes ^the ability of a nucleic acid ligand'to facilitate a covalent 

25 reaction between its associated 5-iodouracil residue functional units arid the target 
protein HIV-1 Rev. 

Example 1 

5'-phosphorothioate-modified RNA binding to N-bromoacetvl-bradvkinin 
30 This example describes a Chemi-SELEX procedure wherein RNA .is modified 

with a 5' guanosine monophosphorothioate (GMPS) functional unit and the target for 
which a ligand is obtained is N-bromoacetylated-bradykinin (BrBK). This example 
describes the selection and analysis of a 5' guanosine monoptiosphorothioate- 
substituted-RNA (GMPS-RNA) which specifically recognizes N : bromoacetylated- 
35 bradykinin (BrBK) and accelerates the formation of a thioether bond between the RNA 
and the BrBK peptide. Previous work in this area showed that it was difficult to obtain 
ligands to bradykinin both in free solution and conjugated to a support matrix. As will 
be described below, RNA showing a 6700-fold increase in kc at /K m and a 100-fold 



PCT/US96/03097 



WO 96/27605 PCTAJS96/03097 

20 - ■ 

increase 'in'binding-^^ starting ..pool 

was identified! This RN A 'binds its substrate with ;high specificity,- requiring 4 both*the 
amino- and xarboxy- terminal argiriine .residues .of the ^peptide ifor optimal. activity. 
A The Chemi-SELEX ' 
5 ] The*Chemi-SEL£X reaction was carried out using 5'rguanosihe , 

monophosphorothioate (GMPS). as the functional :unit,attached to .an:RNA:test mixture 
and bromoacetylated bradykinin (BrBK) asthe:target. GMPS-RNA is selected for the 
ability .to rapidly substitute the thioate group of theiRNAforthe bromide group of 
BrBK. The product,. BK-S-RN A, is then .partitioned subtract! vely from the remaining 
10 1 unreacted GMPS-RNA andre-amplified prior to continuing with another selection 
'^ycle. • ■ 
1. GMPS-RNA " 

The Chemi-SELEX was performed with.an initial random repertoire of 
approximately 5 x 10 13 GMPS-RNA molecules of length 76 nucleotides having a 
L5.:^entraLregi 

detail by Schneider etal., (FASEB, 7, 201 (1993)), with the non-random regions 
serving as templates for amplification'. The nucleic acid was formed by inclusion of 
GMPS in the initial and all subsequent transcription reactions such that it was 
preferentially utilized over equimolar GTP in the priming of transcription .by T7 RNA 
20 polymerase such that approximately 80% of the full length product was initiated by 
GMPS. GMPS-RNA was transcribed and purified by Amicon Microcon-50 spin 
separation to remove excess GMPS. GMPS-RNA is purified away from non-GMPS 
RNA using Thiopropyl Sepharose 6B , eluted from the matrix with dithiothreitol (DTT) 
and purified from the DTT with another Microcon-50 spin separation. Thiopropyl 
25 * sepharose 6B : (Pharmacia) was pre-washed in column buffer (500 mM NaCl, 20 mM 
HEPES pH 7.0) and then spun dry at 12,000 g prior to -use. For GMPS-RNA 
.purification, Microcon-50 column-purified RNA was brought to a final concentration of 
500 mM NaCl, 10 mM EDTA and 20 mM HEPES pH 7.0 and added to matrix at a 
measure of 25 jiL per60 jiL void volume. The mix was thenTeacted at 70°G for 5 
30 minutes, spun at 12,000 g, spin-washed with four column volumes of 90% 

formamide, 50 mM MES pH 5.0 at 70°C, spin-washed with four column volumes of 
500 mM NaCl in 50 mM MES, pH 5.0 and spin-eluted with four column volumes of 
100 mM DTT in 50 mM.MES, pH 5.0. These conditions were optimized fonthe 
retention and subsequent elution of only GMPS-RNA. 
35 2. Bromoacety lated bradvkinin 

Bromoacetylated bradykinin (BrBK) was used as the target in this example. 
BrBK was synthesized by reacting 50 ^iL of 5 mM bradykinin with three successive 
250 |iL portions of 42 mM bromoacetic acid N-hydroxysuccinimide ester at 12 minute 
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iintervals.at room 'temperature. Excess rbromoacetic acid *N- ; hydroxysucciriimide ester 
♦was removed.by filtration^over'5iniL of.aminoethyi.aciyiamide/five minutes.ofTeaction 
.at iroomuemperature), followed 'by ^separationjof the 'BrBK^overGS-TO^setpharose. 
BfBK.concentrationAvas?detenriined t at 220.nmmsing anabsorptiomcoefficienuo'f 
:5 , l2;000^:m" l M--l. ' 
3. The selection^reaction 

"Those species of GMPS-RNA which are most capable of carrying;ouuthe 
reaction with BrBK are selected iteratlvely through multiple rounds of SEDEX. 
'Rounds. of selection were camed<ounin reaction buffer ;with a .:l:mM BfB'K.and with the 
*10 GMPS-RNA concentrationsforthe giveniimes and 'temperatures indicated in Tabled. 
During'the selection, the BrBKipepiide concentration was keptrat 1/1 mM,;a 
-concentration 12-fold lower than^the K^ of ;the> round O.pool with BrBK. ^Proceeding 
through the selection, reaction :time was restricted and temperature of the -reaction < was 
decreased in order to limit the reaction to 5% f .or!less of the total -GMPS-RNA . The 
2 5 object was to maintain second-order reaction conditions in order to select for. 

improvements in both binding and chemistry. Activity of the BrBK was assayed at 12.5 
|iM BrBK with 25 \lM GMPS-RNA; when thereaction was carried out to completion, 
50% of the RNA was covalently bound by BrBK indicating that bromoacetylation of 
the peptide was essentially. complete. 
20 Reactions were quenched with a final concentration of either 235 mM sodium 

thiophosphate (rounds 1-8) or sodium thiosulfate (rounds 9-12) and subtractively 
partitioned either on denaturing 7 :M urea 8% polyacrylamide APM gels (rounds 1-6) or 
'by affinity chromatography (rounds 7-1 2). % RNA reacted refers to the percent =of the 
total GMF^S-RNA present as BK-S-RNA fromacrylamide gel partitioning^or, as freely 
25 eluting BK-S-RNA in affinity column partitioning. Background was subtracted. from 
the recovered RNA in'both of these cases;. background refers to the amount of RNA 
recovered from a control treatment where the reaction was quenched prior to the 
addition ^of the BrBK. The background ratio ,isthe«ratio of reacted RNA to that.present 
as background. An attempt was .made to keep this ratio between '2 and 10 throughout 
30 the rounds of SELEX by adjusting the reaction time. 

The. subtractive partitioning was accomplished either by subtraction of the 
GMPS-RNA upon Thiopropyl Sepharose 6B, or by separation of the two species on an 
APM polyacrylamide gel. [(B-Acryloylamino)phenyljmercuric Chloride (APM) was 
synthesized and used at a concentration of 25 (iM in denaturing polyacrylamide gel 
35 electrophoresis for the retardation of thiol-containirig RNA as reported by G.L. Igloi, 
Biochemistry 27, 3842 (1988). GMPS-RNA was purified from APM -polyacrylamide 
by elution in the presence of 100 mM DTT; In concurrence with the cited literature Jt 
was found that freshly purified, APM-retarded GMPS-RNA when re-run on an APM 
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: gel gave a -free band tof non-retarded RNA consisting of approximately :three percent idf 
the total GMPS-RNA-applied. rEree-runmng.RNA "was'problematic*imthav.it:ran wery 
closely to BK-RNA (regardless of the percent aery lamide used:inithejgeL),and:thus 
increased the background during partitioning.' When this ifree^runningvRNA was 

;5 purified from the gel and rerun on an APM ; geL approximate ly 50%:of; this .RNA 

remained free-mnning/with .the balance .of RNA running as GMPS-RNA. 'The amount 
■ of free-running RN A was proportional ;to the amount of time spent auringprecipitation. 
but was not dependent on =the effect . of pH, the presence or absence of either DTiT, 
magnesium acetate, formamide, urea,.or~heat. ' ' 

10 Reverse transcription and polymerase chain reaction were carried out as reported 

* , by Schneider et aL, '(FASEB, 7, 201 (1993.)). The kobs'value of the-GMPS-RNA pool 
- increased 100-fold ^between roiinds'4 and/6, ancreasing only 2-fold with ffurther rounds. 
• 'Reactions to determine k Q b s values were carried out at 0°C in reactiombuffer (50;mM 

' HEPES, pH 7.0, 5 ,mM MgCl2, 150 niNI NaCl) at 2 |iM GMPS-RNA and 130 |iM 

45 _3rBK,J^ ... 
• denatured at 70°C for 3 minutes and allowed to slow cool at room temperature prior to 
dilution to final reaction buffer conditions, transfer to ice, and addition of BrBK. 
Reactions were quenched on ice with 235 mM sodium thiosulfate and run on a 
denaturing 7 M urea 8% polyacrylamide APM gel :. kobs values were determined as the. 
20 negative slope of the linear range of data points from plots relating the concentration of 
' unreacted GMPS-RNA vs. time. Round 10 and round 12 pools were used for cloning, 
and sequencing. 
B. The Clpnes 

Fifty six independent clones were sequenced, which resulted in 29 different. 
25 sequences shown in Table II (SEQ ID NOs: 2-37) . Approximately 1/3 of the total 
sequences have the core consensus 5' UCCGC(G)G 3' (SEQ ID NO: 38) positioned 
freely along the length of the randomized region. Computer modeling of sequences 
containing this motif invariably had this consensus region base paired with the 5' 

* terminal GGGA (see reactarit 12.16, (SEQ ID NO: 3)). Conceivably, such base-pairing 
30 fixes the terminal GMPS nucleotide, coordinating the thioate group for reaction with the 

acetyl a-carbon of BrBK. Clones which did not contain the 5' UCCCC(C)G 3' motif, 
such as reactant 12. 1 (SEQ ID NO: 33), did not usually have the 5'GMPS base-paired 
in computer-generated structures. Sixteen reactants were compared with the 30N 1 bulk 
pool for reactivity with BrBK; all tested reactants show a 10- to 100-fold increase in 
35 kobs relative to the original pool. Reactant 12.1 was chosen for further kinetic analysis 
based on three criteria: (/) in a preliminary study of reaction inhibition with competing 
bradykinin it had the lowest Ki for bradykinin (data not shown); (if)' it was the most 
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ifrequently-representea:md]ecule in j the:round ^population; and (m), it had the second 
. tfastestlkobs'^the reactants tested. 

The-selected increase-in ko5 S <ofTeactant -12.11 :is.attributab]e:to increases .in both 
reactivity .and'binding. ^reaction with iBfBK, xeactant Jl'2.?l shows a 67-:fold -increase 
.5 nn'kcat-over that of bulk 30N.1 GMRS-RNA,;with.a HOO-fdld reduction m;K m jgiving,an 
iOverall'6700-,foldnncreasedn k^/K^ (see .table fr). 
C. Specificity 

Structural elements of BrBK required:forqptimal 'binding by reactant ;12.'l were 
studied through inhibition of thetreaction by brad^kinin -analogs. While inhibition 'by 

:1.0 BK is not measurable in thereaction of bulk 3 ON 1<3MPS-RNA with BrBK (data :not 
-shownV.native bradykinin (BK) has a K^of ,140 ± 60-|iM for the reaction between 
rreactant 9.2. 1 .and BrBK. This valuers ^nearly identical to*the'K m of the uninhibited 
■reaction. Des-Arg^BK (a BK analog lacking "the :carboxyl terminal arginine):has a Kj 
iof.2.6 ± 0.5. mM. Thus, the lack of the carboxy terminal arginine decreases the binding 

15. .between BK and reactant 12.1 approximately 18-fold. Furthermore, des-Arg^-BK (a 
)B K analog lacking the amino terminal arginine) does not show any measurable 
inhibition of the reaction between reactant 12.1 and BrBK, indicating that the amino- 
"terminal arginine is absolutely required for the observed binding between reactant 12. 1 
and BrBK. Recognition of arginine must.be in the context of the peptide, however, 

20 *since free L-arginine alone does not measurably inhibit the reaction. Thus, the increase 
in .affinity of reactant 12/1 over that of the bulk 30N 1 GMPS-RNA for BrBK is in part 
attributable to reactant recognition of the amino terminal arginine of BrBK, and to a 
lesser extent the- carboxy terminal. arginine. 

The intrinsic reaction activity of reactant T2T was studied using N- 

25 bromoacetamide .(BrXcNH2) as a minimal bromoacetyl structure. As shown in Table 
m, :the K m and kc al vailues in the reactions of reactant 12' 1 .and the.30Nl RNA pool 
with BrAcNH2 are approximately the same. Therefore, the enhanced reaction rate of 
reactant '-12. 1 with BrBK is apparently duenotto increased nucleophilicity of thethioate 
group, but is rather a result of steric and/or entropic. factors in the positioning of the two 

30 rsubstrates. 

* Example 2 
Splint SELEX to Identify Elastase Inhibitors 
Highly potent and specific inhibitors of human neutrophil elastase were 
35 produced by an approach that incorporates the technologies of medicinal and 

combinatorial chemistry. A small-molecule covalent inhibitor of elastase (the valyl 
phosphonate functional unit) was coupled to a randomized .pool of RNA, and this 
assembly was iteratively selected for sequences that promote a covalent reaction with 
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the<elastase ; target active site. The winning sequences increase bothahe binding affinity 
.and reactivity over that ofthe<small molecule iunctionaUnit alone ;ithe;Overall increase 
dmthe. second-order rate of inactivation w^-~ilX**-fdld. The .rate ofccross-reactionwith 
; .another serine protease /cathe^ * 
.5 rinhibit-elastase expressed from. inducedlhuman neutrophils^and prevent :injuiyan;an 
isolated rat 'lung model of ARBS. This:strategy is:generally useful (foruncreasingithe 
ipotency.and specificity of small molecule :ligands. 

The splint :SELEX process wasperformed by preparing a standard SELEX 
candidate mixture and a single compound^containing a valyl phosphonate functional unit 
no attached to a nucleic acid sequence -that hybridizes to. a portion of the fixed region of the 
-candidate mixture of nucleic acid sequences. 
• Functional UnirSvnthesis 

The diphenylphosphonovaline co-ligand 3 may be synthesized from the known 
Cbz-protected diphenylphosphonovaline A as outlined in Scheme I. Condensation of 
^•§„4sobutyraldehyde,,benzyLcaA 

yield. The Cbz group- was removed with 30% HBr/AcOH and the resulting HBr salt 
• converted to the free amine 2 in 86% overall yield. Treatment of 2 with NJV'- 
1 disuccinimidyl carbonate (DSC) in acetonitrile provides the desired co-ligand 3 which 
may be conjugated to the amino-DN A splint via the NHS ester moiety . 
'20 ■ ■■" . . . 

' .' Scheme 1 




H HBr/AcOH ^ ;jj> . . DS Q 

2) NH 3 (g), ; Ei 2 0 ■ ^ r~ 0Ph .. ■ CHjCN 

- ., 2 . / 0 3 

Synthesis of W-Benzyloxycarbonyl-0,0 -Diphenylphosphono-valine(l): 

Benzyl carbamate (30.23 g, 0.20 mol), isobutyraldehyde (27.25 mL,<0.30 mol) 
and triphenylphosphite (52.4 mL, 0.20 mol) were dissolved in 30 mL of glacial acetic 
25 acid in a 250 mL round bottom flask. After stirring at room temperature for 5 minutes, 
the solution was heated to 80-85 °°C in an oil bath for 3 hours. The mixture was 
concentrated to an oil on a rotary evaporator equipped with a vacuum pump and using a 
bath temperature of 90-95 °C. The oil was subsequently dissolved in 250 mL of boiling 
methanol filtered and chilled to - 1 5 ~C to promote crystallization. The crystalline solid 
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was filtered, -washed with.cold^methano'L air-dried andthen dried overnightiin a vacuum 
-desiccatoruo.eive 48.2 : g.(5'5%)idfuhe:pr6duct: IHNMR (d^-DMSO) d i'05?(fl,<6JH, 
*61 Hz), 2.28 t(dq, 1 H, J-= *.2,"6'J Hz),4.22 '(ddd; I H, 7 H h ='6.2, J'0.2 Hz. x! HP 
-=,17 : ?Hz),:5.:i3i(d, II H, J:= ;i2:6Hz>),;5.?r3 ',(d, '1 H, J = i:2/6;Hz), 7..i:i-/7,:42 <(ArH, 11:5 
5 H )/8!09<(d, :i (ft, <J := ;i 0.2 ,Hzi 
:Synthesisof <9;(?^ 

W-Benzy loxy-carbonyI-0.iO /-diphenylhosphonovaline .(21 .97 g, '50.0 mmdl*) 
, wasctreated'with il 8 mL of 30%HBr/HOAc. After 1 ,'hour,;the solidified reaction ' 
mixture was suspended in 25 :rriL of glacial acetic acid and concentrated to an orange 
TO solid. The -solid^was triturated with 50 niL-df ether overnight, filtered and washed with 
ether until off-white. .A total ofil 7.5 g*(91%) of.the HBr saltwas obtained. This:salt 
was suspended;in -1 50 mL'Ofetherand gaseous ammonia bubbled through the 
-suspension for 15 minutes: The ammonium bromide was filtered off and washed with 
ether. The filtrate was concentrated and the solid residue dried under vacuum to give 
15 - 1 3.05 -.g (86% overall) of the desired free -amine .2: |H NMR (d^-DMSO) d 1.03f(d, 3 
H, J = 7.0 Hz), 1.06 (d, 3 H 7 = 7.1 Hz), 1.93 (br, 2 H, -NH2), 2.16-2.21 (m, 1 :H), 
3.21 (dd, 1 H,7„h = 3.7. Hz, J HP = 14.5 Hz), 7.17-7.23 (ArH, 6 H), 7.33-7.41 (ArH, * 

4 H). 

Synthesis of MSuccinimidyloxycarbonyl-0,0'-Diphenyl-phosphonovaline(3): 
20 N^'-Disuccinimidyl carbonate (243 mg, 0.95 mmol) was dissolved in 5 mL of 

dry acetonitrile. A solution of 0.0 '-diphenylphosphono valine (289 mg, 0.95 mmol) in 

5 mL of dry acetonitrile was added and the mixture stirred at room temperature for 2 
hours. The precipitated product- was filtered, washed with dry acetonitrile and dried 
under vacuumtto give 229 mg (54%) of a white solid: l H NMR (d^-DMSO) d T.06.(d, 

. 25.. 3 : H,J = 6.5 Hz), .1.08 .(d, 3 H, J = 6.7 Hz), 2.25-2.39 (m, 1 H)~ 2.81 (br s, 4 H), 
4.12 (ddd, 1 H, Jhh = 6.0, 10.0 Hz, J HP = 18 Hz), 7.14-7.29 (ArH, 6 H), 7.36-7,45 
^(ArH, .4 H), : 9/18-(d, 1 H, J = 10 0 Hz); 13 C NMR (dfrDMSQ) d 18.28 (d, J c? = 7.4 
Hz), ,19.82 (d, J c? = 10.4 Hz), 25.21, 28.69 *(d, J CP = 4.3 Hz), 54.61 (d, J CP = 56.1 
Hz), 120.43, :120.48, 125/1.6, 125.33, J29.73,;l29.85, 149.54 (d, J CP = 9.6 Hz), 

30 149,70 ,(d, 7 CP = 10.1 Hz), 152.72, 170.56; "3 lp NMR (^"DMSO, 85% H3PO4 

reference) d 18.02 ppm; Anal Calcd for C21H.23N2O7P: C, 56.50; H, 5/19; N; 6.28; 
P, 6.94. Found: C 56,35; H, 5.16; N, 6.29; P, 6.52. 
Lipand Selection 

The valyl phosphonate was activated via an NHS ester. This compound was 
35 coupled to .the 5' hexyl amine linker of a 19-mer DNA oligo complementary to the 5'- 
fixed;region of 40N7.1(SEQ ID NO: 38)) candidate mixture. 

Synthesis of the starting RNA pool used 70pmol of 40N7. 1 DNA as template. 
This DNA was produced by PGR amplification from 10 pmol of synthetic DNA. The 
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transcription .buffer ; is ; 80mM.:HERES *pH 7-5, 1 2mM*MgGl2V 2rriM :sperTnidme, 40mM . 
<DTT , d.rriM *GTP.j0:5mM ATP, OpM a 3 ^P- ATP :(«00Ci/mmqL New England 
Nuclear), :2mM:each,uridine- and-cytosine-T -ramirio nucleoside triphosphate, ^Olfti 
Mm\U\i\ ;ihorganic ;pyrophosphataser(5igrna|. -0.5|IM Tf7 ;RN A polymerase, 
transcription e -was at 37X for^0414%rs. 'Full-length transcripts were;purifiediby - 
electrophoresis^on.an'8% acrylairiide77M -urea lTBE-buffered polyactylamide^gel.; 

Purified ;RN A was mixed with ;a :J ;i -fold excess of splint DN A. and annealed 
by Seating to 65 9 C followed r by codling to 35^C over 5 min. This hybrid 'was mixed 
-with hNE (Calbiochem) at a:5- to 20-fold excess of RN A, and allowed;to react :for5-il5 '. 
minutes at 37°C. The reaction was quenched;by addition of sodium dodecyl sulfate 
(SDS).to 0.1%. Volumes less. than 200jjJ were loaded directly on a 4% pdlyacrylarrude 
;ge ; l with SDS added to 0.025%, and buffered with TBE. Larger -volumes were 
concentrated by ultrafiltration -through. a Centripor 50K MWCO filter cartridge 
centrifuged at 3000.x g at 10°C then loaded on the gel. The gel was run at 300V for 2 
. s hr,,and,the-bands.of conjugated .and ..unconjugaied,^ werevis^ by_ ; _ 

autoradiography. The band corresponding to the RNA:splint DNAihNE complex was 
excised, crushed, and eluted in a buffer of SOmM Tris.pH7.5/4M guanidinium 
isothiocyanate/lOmM EDTA/2% sodium sarcosyl/1 % B-mercaptoethanol at 70°C for 30 
minutest The eluate was recovered by centrifugation through Spin-X 0.45|im cellulose 
. acetate microcentrifuge filter cartridges. The RNA was then ethanol precipitated and 
resuspended in 50^1 H2O. 

To the 50^1 RNA, 6^1 of 10X RT buffer ( IX = 50mM HEPES pH7.5/50mM 
NaCl/lOmM MgCb/5mM DTT), l OO .pmol each of the 5' and 3' primers, and 0:67mM 
each-dNTP were added. The mixture-was heated to j 65°C, then cooled to 35 °C over 5 
minutes. The reaction was initiated by .addition of 40 units AMV reverse transcriptase 
(Life Sciences), and incubation continued at 35°C for 5 minutes, the temperature was 
then raised by 2°C per minute for 15 minutes to 65°C. At 52- 55°C,. another 40 units of 
reverse transcriptase was added. 

The polymerase chain reaction was initiated by adding 2pJ 1M potassium 
acetate, \0\i\ 40% acetamide, 30|il :H 2 0, and : 2.5 units TaqDNA polymerase 
(Promega). 16 cycles were carried out of 92°C/30 sec -> 62°C/(20 + n x 10) sec (where* 
n is the cycle number) -> 72°C/40sec: The DNA was ethanol precipitated and 
resuspended in lOOjal H2O. 10(il of this reaction was used as a transcription template 
in the next round of SELEX. 

Ten cycles of SELEXion were carried out using this protocol. 
Sequence/Structure of Ligands 

The sequences of 64 RNAs from the found 10 pool were determined and shown 
an TABLE IV. 12 of these are clones, or '^suede-clones" of other sequences. Pseudo r 
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.clones are sequences that differ at only one ontwo positions from other sequences, :and 
probably .arose ; .by. errors in replication or transcription. Three -features-tbf these 
sequences. rare .apparent .by rinspection. ;Eirsuthe mononucleotide composition-iofahe 

n-andomized^regions.are not biased ■toward/G-(0.19 , moTfraction , G). PolyG is'known 
5 rto'bind and<irihibit;elastase. Second, virtually.all clones (61/64).extend the -length o'fuhe 
splint he'lix'by 2,or 3 base -pairs, usually 'withithe sequence "CA" or "CAG". Third; 

.23/64 clones share tthe sequence "GUGCC" .at'theB' .end of the random-region. 

Because of the-positioning of this sequence, :it is expectedahat it forms :a structure with 
the 3" fixed.region. . 

51-0 Computer-assisted RNA folding studies suggest a common structural motif. 

About'half of the sequences;studied ( 19/39) are capable of forming a perfect:(/.£., 
-without -bulges or internal loops) 'hairpin at the S^end^ofthe random region, * 
immediately 3 ''to the splint helix, or.separated from the splint helix by a-U (5/.19). The 
stems of these potential hairpins range in length from 4 .to '9 base-pairs, with 7 base- 

.1 5 pairs being the most common length. There is no. apparent sequence conservation in the 
stem. The loops of these hairpins range in size from 4 to 7 bases, with no apparent 
sequence conservation. The conserved position of these hairpins suggest they form a 
coaxial stack on the splint helix. 

Most of the computer-generated foldings suggest base-pairing with the 5' .end of 

20 the splint DNA. The formation of some structure .in this region is to be expected, since 
it contains the active-site reagent. However, the likelihood of finding a 3-base 
complement to the 5' sequence {i.e. GRY) within a 40 nt random region by chance is 
highland so the significance of the pairings generated is;problematic. There are two 
types of evidence for some interaction with.thisTegion. The 5 1 end of;the DNA is 

25 protected from digestion by S f nuclease by several of the selected RNAs; as compared 
to the unselected pool. Second, removing the valyl phosphonate from the splint oligo 
reduces the Tm of RNA 10.14 by 3°C. This indicates an interaction between the valyl 
phosphonate and RNA that stabilizes the RNA secondary or tertiary structure. 
Activity Assays 

30 Protease Inhibition Assay 

A colorimetric assay was used to monitor the peptide hydrolysis activity of 
human neutrophil elastase. 34 of the selected RNAs were surveyed for hNE inhibitory 
activity using the peptide hydrolysis assay. An excess of RNA:splint DNA hybrid, at a 
series of concentrations is added to hNE, and hydrolysis of a chromogenic peptide is 

35 monitored by absorbance at 405nm. The slope of the plot of A405 vj. time represents 
elastase activity. As the inhibitor reacts with hNE over time, the slope approaches 0. 

The concentrations of the reactants were: W-methoxysuccinyl-Ala-AJa-ProrVal- 
>-nitroanilide (AAPV-NA, Sigma), 200 or 300^M; hNE, 2-5nM; RNA, 10-250nM; 
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Boc-valinephosphonate diphenyl-ester., 2-50|i!M. The reactions-were .buffered with 
iHarik'Vbuffered saline (:Sigma)tp^ . 
. .albumin (Sigma)- ^Reaction -volumes vwere 200 or.300uL. Reactions '.were- mixed in . 
^polystyrene 96-well inicrptiter plates, :and:monitored:at 405nm <in aiBioTek EL312e 
:5 . >microtiter,plateTeader.at ;37C. Aftera 2;minute delay, readings were' taken every .minute 
■ *for.30 minutes. A-piouof A405 : v^^ime^was,fitted:to equation (-l^(Kaleidagrapih; 

Synergy:Software). •'' 
' m ' A 40 5 =v 0 (l^ elW]^ + .A t ; r 

wq is the steady-state rate of peptide hydrolysis'by elastase, kot,;; is>the observed -rate, of - 
10 inactivationof elastase by inhibitor,and A t :is,a displacement factorwhich corrects'for 
.the delay between -.the reaction start and data ^collection. The second-iorder rate constant 
for inhibition. kobs/[I], was obtained from the slope of a replot ofk 0 bs Tj.iirihibitor 
.concentration. V max and .KM values .for peptide hydrolysis were obtained from plots of 
v 0 vs. [AAPV-NA], fitted to equation (2) 



, 0 K M + [AAPV • NA] 
Thrombin and cathepsin G inhibition were measured by a similar-assay. Thrombin 
(Enzyme Research, Inc.) was at 0.5riM, and its substrate, S-2238, was at 75)iM. . 
Cathepsin G (Calbiochem) was at 40nM, and its substrate, N-methoxysuccinylTAla- 
Ala-Pro-Phe-p-nitroanilide (Sigma) was at 200|xM. . 

20 Preparation of human neutrophils 

25:ml of blood from volunteers was withdrawn into EDTA-treated vacuum 
?uibes. This blood was immediately layered on a double-density gradient of 15rril 
iHistppaque. (Sigma) 1.1 19 g/ml and 10ml U.077 g/rril in a 50mJ Falcon disposable 
conical tube. The tube was centrifuged for 30 minutes at 2000g in a Beckman TJ-6 

25 .centrifuge at room temperature. Granulocytes, which are > 80% neutrophils, are held 
up at the lnterface between the two'layers of Histqpaque. This layer was withdrawn 
■and washed. three times in 25ml HBSSty centrifugation at 700g for 10 .minutes at room 
.temperature. Between washes, contaminating ;red blood cells were lysed by 
xesuspending;thecell pellet in 5ml cold distilled water, and vortexing for 30 seconds, 

30 ' after which 25 ml HBSS was added, and thei cells pelleted. Live cells were counted by 
trypan blue exclusion in a hemocytometer. 

Elastase activity was determined -by adding 10 5 -10 6 cells to a well of a microtiter 
plate in ? 0.3ml HBSS, inducing with'0. l|ig/ml phorbol myristyl acetate (Sigma), and 
.monitoring AAPV-NA hydrolysis as described above. The results of this assay are * 

35 provided in Table V. 

Denaturing Gel Assay 
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The cova[lerit reaction between elastase.anduhe splint 'DNA was assayediby 
denaturingxgel^electrpphoresis. The splint oligo, modified withtthewaline .phosphonate, 
was 3' end : labelled using-terminal deoxy.nucleotidyktransferase and a- 3 ?P cordycepin 
,(New£ngland:Nuclear). The labelled'splint-dligo^and'I^ 
5 as described.above, and the reaction was initiated by .adding a> fivefold-excess of 
"hNE. Reactions were at 37C for 10 J 6Q>seconds. '2-5 time points wereuaken foreach 
elastase concentration. The reaction was<quenched'by addition of an aliquot to. 2.5 
volumes of O. rM MES;pH6:3/10M urea/1% SDS^at 50C.' Theelastase-oiigo conjugate 
was resolved from the free oligo by denaturing electrophoresis in, a TBE/7M 
10 urea/0.05% i SDS p6lyacrylamide gel. A Fuji Phosphor Imager was. used to visualize 
driedjjels^and quantify the conjugated and free-oligo. 

kobs for each elastase concentration was calculated by : linear regression of a plot 
. of ln(S t /So) vs. time, where S t is "the amount of free oligo remaining at a given .time, 
and So"is;the total amount of reactive oligo. So is calculatedas the maximum extent^of 
1 5 the reaction from an extended time course at high elastase concentration. The extent 
varied between 0.42 and 0.45 of total oligo. Because the valine phosphonate used was 
a racemate. and the elastase active site is specific for (L)-valine, a maximum extent of 
0.5 is expected. The kinetic constants kc al and Km for the covalent reaction of oligo 
with .hNE were obtained by replotting kobs vs. .[hNE], and . fitting to equation (2). 

20 - 

Example 3 

Splint SELEX to Identify Additional Elastase Inhibitors 
. 'Highly .potent and specific inhibitors of human neutrophil elastase were 

25 produced by an approach similar to that used in Example 2. The splint SELEX process 
was performed by preparing a standard SELEX candidate mixture and a single 
compound containing a valyl phosphonate functional unit attached to a nucleic acid 
sequence that hybridizes to a portion of the fixed region of the candidate mixture of 
nucleic acid sequences. In this example two sets of selections were .performed. The 

30 first used purified human neutrophil elastase to obtain nucleic acid ligands from DNA 
and 2 , NH2-pyrimidine RNA libraries. The second used activated human neutrophils as 
the source of elastase and the obtained nucleic acid ligands were DNA. 

Synthesis of the Human Neutrophil Elastase Chiral Co-ligand 
35 The valyl phosphonate functional unit that was attached via the Splint SELEX 

method to each of the nucleic acid libraries was prepared as follows. The Cbz 
derivative of raceniic l-amino-2-methylpropane-phosphonous acid was resolved as its 
chiral salt with (-)-a-methylbenzylamine ((+)-salt) to give the (+)-enantiomer and with 
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<(+,)^methylb^ 

'^crystallization foe:opticaf rotations ana.melting,p6ints:'of-the salts^cbnvergedno 
./..eonstanwilues. The^salts were, conyertediouhe free, phosphonous acids tf-(+)-4a,and 

5-:(->4b (Scheme .2). ' .. .'. • 

5 ■ T=he:-siibseguent.oxidation 4a-b .proceeded in high. yield upon treat with^bromine 
•in,aqueous^oaiurn!hydrbxide's61utionao give the comspondmglphosphonic acids .5a- 
*V*Esterification ofSa-bto -the diphenyl-esters 6a-b was achieved using 
.diphenylsulfinate inipyridineat^O^C. It <was:found to be more efficient -to convert 
" crude M directly uo^he hydrobron^de:salt-of 7a-b with 30% hydrogen bromide in ; 
tlQ ;acetic acid which allowed isolation ofthe salrty precipitation from ether. The salt was 
«hen convened io:the free base 7 a ;b with ammonia in ether. Treatment of 7a-b with 
4isuccinimidylcarbonate in acetonitrile resulted in quantitative conversion to the desired 
: " ' carbamates /?-(+)-8a and S-(-)-8b. The experimental procedures utilized -for ;these ■ 
conversions were similar to those described in Example 2. ■ 

■i '. ; . ' ""■ . -.. ;-■ Scheme 2 '' .'. ' "': 



Cbz 




BrvNaOH.RT 



= Cbz 




#-<-)-4a and 
: S-(-)-4b 



30% HBr - 
IHOAc 



N' ^£ 

H ' OH , 
J?-U)-5a and 
5-i-}-5b 



(PhO)jSO Cb2 ^ 
OH pyr. 60 °C 




./?.{ + )-6a and 
'5-(->-6b " ■ 




"DSC 



OPt> 



/?-(+)-7a and 
5-{-)-7b 




OPh 



OPh 



° . /?_(+)-8a and quantitative by NMR 
S-(-)-8b 52% isolated yield 



q jparid Selection V 
The valyl phosphonate was ; activated via an NHS ester. This compound was 
20 .coupled to,the 5' hexyi amine ; linkerof a 1 6-mer DNA dligo complementary to the 5 - 
fixedxegion of 40N7.KSEQ ID NO: 38)) candidate mixture. 

Two sets of selections were performed: one used activated human neutrophils :as 
the source of elastase/the other used purified human neutrophil elastase. DNA was 
used as the nucleic acid in the former selection; DNA and '2^NH 2 -pyrimidine RN A 
25 libraries were used in the latter. 

Selection XJs '^fi Purified Elastase: 

Synthesis of the starting RNA pool used 50pmol of 40N7. 1 DNA (SEQ ID NO: 
38) as template. This DNA was produced by PCR amplification from 10 pmol of 
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synthetic DN A. Theuranscriptionbufferiis 80mM:HEPES,;pHc7;5, 12mM:MgGl 2 , 
2iriM -spermidine, 40mM DTT, 3niM guanosine^O^niM^GTR/ZmM ATR/2iTiMteach 
mridine-.anaxytosine-;2\amino inorganic 
ipyrqphosp'hatase (Sigma),— 0.5^MT7 JIN A, polymerase. "^Transcription was at 37 9 C 
5 , for:10-14?hrs. .^Full-length transcripts werepufined^by-.electrophoresis on.an 8% 
;acryl ami de/7M *urea TBE-buffered.pdlyacrylamidejgeL 

'The starting DNA pool consisted of synthetic 40N7.-1 'DNA (SEQ ID NO: 38). 
Subsequent rounds of ssDN A were produced by PGR as ^described below. The 
:template:strand from;the PCR is primed by a biotin-containing^oligo 

16 3N7;i(BioBioBioBio-TGCCGCTC:GTGGTCTG ; (;SEQ ; ID NO: 103)). This strand is 
•retarded,relative to .the ligand strand .during denaturing;polyacrylamide;gel 
electrophoresis, allowing the ligand strand to be : purified;as, a ssDNA. 

Purified DNA or RNA was mixed , with -a ?i.1-;fold excess of splint DNA, and 
annealed 'by 'heating to-65°C:followed by codling to 35°C over 5 min. Thisliybrid was 

15. mixed with hNE (Calbiochem) at a 5* to 20-fold excess of DNA or RNA in Hank's 
Buffered^Saline Solution (Sigma) supplemented with 25mM HEPES pH7.5 and 
lOOmM NaCl, and allowed to react for 5-15 minutes at 37°C. The high salt 
concentration was used to increase the stringency of the hNE-nucleic acid interaction, 
and reduce the electrostatic component of this interaction. Soluble elastin (Elastin 

20 Products Co.) was used as a competitor at increasing concentrations from rounds 8-18, 
to further increase the stringency of the selection. The reaction was quenched by 
addition of sodium dodecyl sulfate (SDS) to 0.1%.. Volumes less than 200^1 were 
loaded directly-on a 4% polyacrylamide gel with SDS added to 0.025%, and buffered 
with TBE. Larger volumes were concentrated by ultrafiltration through a Gentripor 

25 50K MWCO filter cartridge centrifuged at 3000 x g at 10°C, then loaded on the gel. . 
The gel was run at 300V for 2 hr, and the bands of conjugated and unconjugated DNA 
or RNA were visualized by autoradiography. The band corresponding to the DNA or 
RNA:splint DNA:hNE complex was excised^ crushed, and eluted in a 0.1 % SDS for. 30 
minutes. The eluate was recovered by centrifugation through Spin-X 0.45|im cellulose 

30 acetate microcentrifuge filter cartridges. The DNA or RNA was then ethanol . 

precipitated and resuspended in 50|il H 2 0. The DNA could be used directly and the 
RNA was reversed transcribed before PCR. 

To the 50^ RNA, 6\Ll of 10X RT buffer (IX = 50mM HEPES pH7.5/50mM 
NaCl/lOmM MgCl 2 /5mM DTT), 100 pmol each of the 5' and 3' primers, and 0.67mM 

35 each dNTP were added. The mixture was heated to 65°C, then cooled to 35°C over 5 
minutes. The reaction was initiated by addition of 40 units AMV reverse transcriptase 
(Life Sciences), and incubation continued at 35°C for 5 minutes. The temperature was 
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/then raised by2°Cper minute for 15 .minutes xo^C. At 52-55 o C. .another40 units,of 
reverseuranscriptase was added. 

The polymerase chain reactionwas unitiated-by -addi'ng-40jil 10X S toff el buffer 
l(a ;x = ;i0mM Tris p»:8.1, 3mM MgCb, aOrriMiKCl, 0?05%:NP-40). 400 40% 
5 acetamide/500pmdr5N7,lC,(GGGAGGACGATGGGG^SEQlD:NO: 104))^DNA 
SELEX) or 5N7/1 ,(TAATACGACTC ACTATAGGGAGGACG ATGCGG (SEQ ID - 
'NO: :i05)) (RNA.SELEX), 500pmdl.3N7.1bio (SEQ.ID NO: 103) (DNA SELEX)^or 
3N7..tl -(TCCCGCIFC GTCGTCTG (SEQ IDNO: ;106)) (RNA SELEX), dNTPuo 
vLrriM,;and 4U of the Stoffel fragment ^ofTaq ©NA polymerase (Perkin Elmer). 16 
\0 .cycles were carried out of 92°C/30sec ->*62°C/(20 +cx 10) sec (where n isthe cycle 
number.) -> 72°C/40sec. The DN A was ethandl iprecipitated arid resuspendediin 1000 
; HoO. 100 of this reaction was used as a transcription template in the next round of 
SELEX in the RNA SELEX, or directly in the DNA SELEX. 

A bias against sequences which include the 3 'tfixed region as part of .the core 

IS.^stmctureW 

'I^.R ? using.thepnincr:^ /H)(G/D)(T A/)(C/D)(G/H)(T/V)(C/D) 

(G/H)(T/V)GTG (SEQ ID NO: 107)) in the reaction. This primer is a derivative of 
3N7.C with the difference that the central 10 nucleotides were synthesized as 79% mol 
fraction of :the parental sequence, and 7% each of the other three nucleotides. PCR with 
.20 this primer is expected to introduce mutations into the 3' fixed region at a frequency of 
* ' ;l-(0.79 10 ^) = 0.91. Ligands which rely on a specific 3' fixed sequence should be 
rendered less active by these mutations, and so be selected against. 

Eighteen cycles of SELEXion were carried out using this protocol. 

25 ssDNA SELEX To Human Neutrophil Elastase Induced From Human 

Neutrophils 

A round of SELEX consisted of purifying human neutrophils and then inducing 
them at 37°C for 10 minutes, followed by a binding reaction at 37°C with splint- 
annealed ssDNA (and soluble elastin as a competitor). Reactions were transferred to 
30 CoStar Spin Xtubes, spun gently then loaded onto gels. Gel, shifted ssDNA was 

extracted from gels using the freeze/squeeze method. PCR was performed using TAQ 
polymerase and a triple biotinylated primer for ssDNA (SEQ ID NO: 103) separation on 
denaturing gel. Pure ssDNA was then kinased and annealed to DN A-val-P splint in a 

1.2X splint excess. * . 

35 Neutrophils were prepared as follows. 15-20 mis of blood was obtained from 

healthy volunteers. Neutrophils were purified by layering blood over a gradient 
consisting of 2 layers of polysucrose/sodium diatrizoate (Sigma:Histopaque 
1*077,1 1 19). Neutrophils were counted, and assayed for elastase activity by induction 
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^ with 3uM;.phorbal<myristate acid.and -10uM A23187 : Ca+ ionqphore. Activity ranged 
ffrom ilO-27;pm6hof;hNE,per*0 6 cells. 

'Next, :l'5?rounds .of the SELEX ^process ; were<perfor*med.starting with 90;pmdl 
<of'40N7:a fSsDN A*(SEQ .ID NO: .38). Grounds were-performed-with 25-90;pmdl<of 
.5 <splint-ssDNA:in a-40 to 200 fdld*ssDNA-splint:excess over:protein. -An appropriate 
.number offreshly prepared neutrophils 'were used to produced. 4 : 0.25pmdl of *hNE . 
upon induction. -Binding times ranged'from ;5.rriin;at'the ; beginning'rounds to 2 min*at 
later rounds in volumes of 75-100ul. Elastin was-added 4n^Rounds.9-15at 0.'24mg/ni]- 
lmg/rril to increase stringency by providing a competitor. To reduce background 
30 problems at rounds 8, 4 1 and .14, splint-ssDNA was run in the absence of hNE.and 
nonshifting ssDNA was purified for;further rounds -of the SELEX process. Gel shifts 
were run at 450 volts with conditionsxangingirom 1XTBE, 0.05%'SDS, .4% il ! 9:il ■ ; 
,acry'lamide;@ 22°C with a fan '.to 1.5XTBE*0.05% SDS/6% 49: lacrylamide @ 4°-C. 

-45 . Sequence/Structure of Ligands 

The sequences of the nucleic acid portion of the nucleic acid ligands to human 
elastase were determined by standard procedures and are presented in Table VI. The 
regions believed to be evolved random regions are shown in capital letters and the 
regions believed to be derived from the originally fixed sequences of SEQ ID NO: 38 
20 are shown in lower case letters. 

The sequences of 50 DN As from the round 1 8 pool of the high-salt 
SELEXwere determined as shown in Table VI. The sequences are identified by the DD 
in the4igand name (SEQ ID'NO: 108-157). All of these are unique sequences. 
The sequence of 29 RN A clones from the round 18 pool of the high-salt 
25 SELEX were determined as shown i in Table VI. The sequences.are identified by the 
DR in the ligand name (SEQ ID NO: 158-186). 

The sequence of 64 DNA clones from the round 1 5 pool of the activated 
neutrophil SELEX -were determined. These clones represent 38 unique sequences as 
shown in Table VI. The sequences are identified by;the ED in the ligand name (SEQ ID 
30 NO: 187-224). 

Activity Assays 

' Protease Inhibition Assay . 

A fluorometric assay was used to monitor inhibition of the peptide hydrolysis 
activity of human neutrophil elastase. 25 of the selected DNAs were surveyed for hNE 
35 inhibitory activity using the peptide hydrolysis assay. An excess of DNA:splint DNA 
hybrid, at a series of concentrations is added to hNE, and hydrolysis of a fluorogenic 
peptide is monitored. The slope of the plot of fluorescence vs. time represents elastase 
activity. As the inhibitor reacts with hNE over time, the slope approaches 0. 
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The concentrations of the.reactants were: N-methoxysuccinyl-Ala,Ala-Pro-Val- 
^aminomet^ 500uMuKNE. . 

,0.3riM;:DNA,^4,3nM.^^ 
. .(Sigma1.plus-20rriM Tris pH7i^!0I%thunian^erum^burmn<Sijma). 'Reaction 
•5 volumes were.200 or 300uL. Reactions were mixed-in .polystyrene'96-well microliter 
,plates, ; and monitored in a CytoEluor^fluorescence mult. well plate :read e r,(PerSeptive 
*ioSystems).at*oom tefnperatuire,?Reaaings;were taken every minute for 30 ; minutes. 
A plot of .fluorescence units vs. time was fitted to equation (3) (Kaleidagraph, Synergy 
'Software). ^. ., 

10 ;(3) , \, 

• y 0 ;is the:steady-state rate of peptideihydrolysis^by elastase. k inacl ,obs is : the observed 

" rate«ofWivati OT of^ 

corrects for the delay between the reaction start and data collection. The second-order 
. ^constant for inhibition. WKi, was obtained from the slope -of a replot of k inac , ; 

15 ■ obs -.v5.. inhibitor concentration. This apparent,rate constant was corrected for _ 

competition of the peptide substrate m. the inhibitor by multiplying by the factor 
[S]/([S] + K M ), where K M is Michaelian constant of AAPV-AMC. measured to be 
lOOuM. The assay was conducted as described in Example 2. The results of this assay 
are shown in Table VII. ' 

20 " ,.: ; ' ■' . . • . . . • 

- Example 4 

\inc\e\c. Acid U ?™<\i That BiH m T-fTV-1 Rev Protein 
A target protein chosen to illustrate photo-SELEX process described in 
copending PCT/US94/1 0562, filed September 1 6, .1 994. which is herein incorporated 
25 by reference was theKev protein from HIV-1. The example provided herein describes 
that ligands were identified which bound covalently to the Rev protein both with and 
without irradiation. 

/?<rv* activity in vivo is derived from its association with the /?ev-responsive 
element (RRE), a highly structured region in the HIV- l -viral 'RNA. Previous RNA 
30 SELEX experiments of Rev have allowed the isolation of very high affinity RNA 

ligands. The highest affinity ligand. known as'Kev 6a," (SEQ ID NO:225) has a K d 
of approximately 1 nM. The sequence of. Rev 6a is 

GGGUGCAUUGAGAAACACGUUUGUGGACUCUGUAUCU (SEQ ID NG: 225). 
The secondary structure of 6a, and its interaction with Rev. have been well 

35 characterized. 

' The construction of the nucleic acid test mixture for photo-SELEX was based 
upon the Rev 6a sequence (SEQ ID.NO:225). During the synthesis of the 
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,deoxy61igonucleoude:iemplates4for3^ of 'the template was 

substituted ^yra^biasedTandomization" region, -in which ;the ratio of .the four input 
"bases was ibiased.inTavor of :the;corresponding':base. in the Rev 6a:sequence. (Actual 
r :ratiosAwere;62:5::1.2. : 5:!12.5::l2;5,) <For example, if the;/tev.6a basefor a particular 
5 position us^tthen -the base -input-mixture for this synthesis step is 62.5% G, and 
'12:5%«6f-the othenthree bases. The photoreactivevuracil analogue. 5-iodouracil (iU), 
•whic"h?has been*used*to,generate'high-yield, region-specific crosslinks. bet ween singly- 
substituted iU^nucleic acids and .protein targets (Willis etal (1993) Science 262:1255) 
was'used 'for this example. In this case, the 5-iodo acts ;as .a functional unit. This 

10 t "biased randomization' 1 nucleic acid test mixture-contains approximately 10 ^ unique 
sequences. This. template was used for in vitro'Tl transcription with :5-iUTP to 
generate ifully-substituted iU RNA^for selection. 

The iU chromqphore is reactive under long-wavelength ultraviolet radiation, and 
may photocouple to the aromatic amino acids of protein targets by :the same mechanism 

15 as 5-bromouraciI (Dietz et al. (1987) J. Am. Chem/Soc. 109:1793.): As discussed 
above, the target for this study is the HIV- 1 Rev protein, which is necessary for 
productive infection of the virus (Feinberg el al. ( 1986) Cell 46:807) and the expression 
of the viral structural genes gag,poldx\d. env (Emerman et til. (1989) Cell 57:1 155). 
The interaction of Rev with high affinity RNA Iigands is well characterized. A single, 

20 high-affinity site within the RRE (the HB stem) has been identified (Heaphy et al. 

(1991) Proc. "Natl. Acad. Sci. US A 88:7366). In vitro genetic selection experiments 
have generated RNA Iigands that bind with high affinity to Vtev and have helped 
determine the RNA structural -elements necessary for /fev:RNA interactions (Bartel et 
al. (1991) Cell 67:529; Tuerk era/.. In the Polymerase Chain Reaction (1993); Jensen 

25 £ra/.v(;1994) J. Mol. BidL 235:237). ' . 

The SELEX procedure alternated between affinity selection for Rev using 
nitrocellulose partitioning and monochromatic UV irradiation of the nuclebprotein 
complexes with denaturing.polyacrylamide gel partitioning of the crosslinked 
complexes away from nonrcrosslinked RNA sequences. The final procedure utilized a 

30 simultaneous selection tfor affinity and crosslinking using competitor tRNA. Each 

round constitutes a selection followed by the conversion of recovered RNA to cDNA, 
polymerase chain reaction (PGR) amplification of the DNA,:and in vitro transcription to 
generate a new pool of iU-RNA. To amplify 'RNA's recovered as covalent 
nucleoprotein complexes, :the appropriate gel slice was isolated and proteinase K 

35 treated. 

The RNA pool was first subjected to three rounds of affinity selection with Re v 
protein, with partitioning of the higher affinity sequences by nitrocellulose filters. Next, 
the evolving RNA pool was subjected to UV laser irradiation in the, presence of excess 
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tf?<>v;proteinsto allow 'thoselRN A sequences .with.the.ability toxrossHnk.w^huhe^rotein 

:tG.ao'So/CrosslirikeaRNA"Sequences-.were:then.;panitione 

Electrophoresis .(PAGE:). These crossliriked RNAs were recovered s from;the -gel 

; jmateriifl.ahe^^ 
5 ^urtheramp^ A 308nnYXeCl excimer 

' • Hasenwas <used:for: the 'First round of .photocrossliriking: thereafter, a 325nm HeCd laser 
was employed. 

Following four rounds ofvselection for laser-induced crossliriking, the RNA 
spool was again;put:through three rounds of affinity selection. Finally, the RNA pool 
10 was selected simultaneously . for its ability to bind^v withShigh affinity and to 

"crossiirik'torthe protein. This was accomplished :by using thigh concentrations of a non- 
•specific nucleic acid competitor in the photocrosslinking reaction. 

Crosslinked product increased approximately 30-fold from the starting pool to 
round '13. Under these conditions, the greatest increase in crosshnking is correlated 

j5_ -withjhe greyest increasfe.iri affinity -from round7to f0und jQ-_ _ _^ 1 

After 1 3 rounds of selection, the PCR products were cloned and 52 isolates ' 
' sequenced and described in copending PCI7US94/ 10562. Several of the ligands 
• isolated by this procedure were able to form a stable complex with the target protein 
resistant to denaturing gel electrophoresis in the absense of UV irradiation. One of 
20 these ligands was termed Trunc24 (SEQ ID NO: 226) and'has the sequence 
GGGGAUU AACAGGCACACCUGUU AACCCU. 

Trunc24 (SEQ ID NO:226) photo-independent crosshnking with HIV-1 Rev in 
• .the presence of human nuclear extracts was determined as follows: Trunc24 RNA, 
nuclear extracts, and Rev protein were combined and incubated on ice for 10 min. 
25 Samples were mixed 1:1 with 8 M urea loading buffer and placed on a 7 M urea. Wo 
polyacrylamide gel for analysis. The experiment showed that the ligand covalently 
bound to the target protein without photocrosslinking.' 
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Temp. ( 0 G) . - 37 30 30 24 24 20 0 <0 0 0 :0 *0 

Reaction time (s) - ^60 :60 30 60 30 30 (60 60 120 60 30 -60 

[RNA] (p.M) - 40 40 40 40 -40 40 20 20 ,20 .20 20 20 

J % RN'A •.reacted -- '1 .3 0.7 <0. ; 8 .0.7 1.9 2.5 !1.2 3.4 4.5 5.0 2.5 2.8 

Background ratio -- 3.2 3.2 3A I.J 2.5 3.9 3.:1 4.0 4.9 10.1 9:0 4.5 
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Table WL 



<GMPS 
•substrate 



30NH 

reactant 12.1 

30N1 . 
.reactant T2: , l 



,Br Ac substrate Ikcat '(sec - *' 1 ) 



kcat / ^m 
:K m (M) . . ;(M- :1 sec' 51 ) 



BrBK 
BrBK 
BrAcNHi 
BrAcNH2 



7T 



2.U -jt ;P0" 4 :i .3 ± 0.3-x "1 6 x 10 

H A ±.0.3 -x -10-- ! 1.3 ± 0.3 x'10- 4 ■ • l .t x f 6 2 

±:0.;1 x 31.0- 4 2,1 ± 0.3 x 510-2 ' :5:2 x AO" 3 
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Table V 
inactivation rate 
constants 

SEQ Inhibitor -kinact/fl] 
ID 

NO:: 

inRhewaliP 11..6E+04 
;DNA:valP - • 7..4Et04 

. 38 .rdO RN A : DN A: val P 2:9E+05 

39 '10..1 RNA:DNA:valP 1.9E+06 

40 • 10.2 RNA:DNA:valP 1.9E+06 
■43 .•10.6RNA:DNA:valP 3..1E+06 
44 '10,7-RNA:DNA:valP 2.9E+06 
46 10."l0.RNA:DNA:valP 2.8E+06 
4.7 10.11 RNA:DNA:valP 5.1E+06 

48 T0.13:RNA:DNA:valP. 1.8E+06 

49 10.14RNA:DNA:valP 4.8E+06 

50 10.-16'RNA:DNA:valP 5.4E+06 

51 10.17 RNA:DNA:valP 1.4E+06 
;53 10.19 RNA:DNA:vaJP 2/5E+06 
54 10.21 RNA:DNA:valP 3.4E+06 

: 55 10.22 RNA:DNA:valP 3.5E+06 

'56 10.23 RNA:DNA:valP 3.6E+06 

57 10.25 RNA:DNA:valP ... • 2.9E+06 

58 10.27 RNA:DNA:valP 3.0E+06 

59 10.29 RNA:DNA:valP 4.1E+06" 

60 10.30 RNA:DNA:valP - 1.3E+06 

61 10.31 RNA:DNA:valP 1.2E+06 

62 10.32 RNA:DNA:valP 1.1E+06 
,63 10.33 RNA:DNA:valP 1.2E+06 

64 10.34 RNA:DNA:valP 9.9E+05 

65 10.36 RNA:DNA:valP 2.6E+06 
67 10.38 RNA:DNA:valP , 2.2E+:06 
.68 10.39 RNA:DNA:valP 1.3E+06 
"72 10.43 RNA:DNA:valP 1.0E+06 

74 10.45 RNA:DNA:valP 9.9E+05 

75 10.46 RNA:DN A:\alP 1.0E+06 

76 10.47-RNA:DNA:valP 1.2E+06 

78 10.50RNA:DNA:valP 9.4E+05 

79 10.51 RNA:DNA:valP 1.4E+06 

80 10.52 RNA:DNA:valP . ' 1.2E+06 

84 10.57 RNA:DNA:valP " 1.2E+06 

85 10.58RNA:DNA:valP 1.9E+06 
93 10.66.RNA:DNA:valP 1.0E+.06 

100 10.72 RNA:DNA:valP 1.2E+06 



PCTYUS96/03097 



44 



0 

•0i'Oi 
U Cn 
cn 'Oi 
03 u 
Ol Oi 

0 03 
OS -Oi 

01 U 



01 

Oi Di 
0i;0» 



Cn CO 



Oi Oi 

cn "oi "Oi 
"Oi 'Oi 'Oi oi 
u :u oi Oi 
cn orai o 
v as u oi 

Oi -O) Ol 03 
'V ,U TO Ol 

05 .o> cn.u 

01 :0l'U -03 



Oi 
m oi 
-oi cn 
tji *u ' 
:u :0i 
•or as 

03 Oi 
Ol -u 

U 03 
03 03 



"Ol 
Oi Oi 

ai' : ai 
oru 

:U Oi 
Ol 03 
03 Ol 
- Ol u 
-U 03 
-03 Ol 



Oi 
Cn 

OT'Dl 
U Ol 

U) cn 

03 "U 

-oi cn 

U 03 

cn oi 
Ol o 



:oi 

oi'oi 
OiOi 
U Ol 

cn a 
03 k cn 

Ol 03 
'U 01 
03 'U 
Oi 03 



*0i Oi Oi 
Ol 01 Oi 
Oi O) 01 0i 
Oi O U 'V 
01 01 01 Ol 
•'O -03 03 03 
'Oi Ol *Oi Oi 
03 "U '.U O 
"01 03 03 ^03 
U 01 Ol ;oi 



orovH 

.01 01 .H 
01 'OTOl 'Ol < 
Dl Oi - U U H 
01. Oi Oi Oi O 
.0 "U 03 03 -< 
0T01 Ol Ol-O 
03 03 '01 Ol'O 
; 01 01 03 03 ■< 

u :u orov< 



;a -03 u oi o :u 

03 Ol 0J U 03 03 
01 U 01 03 0» 01 



. 03 
U 

■H 
< 

H 



H 
U 
< 

H 

; H 



Oi 03 

03 a 



O- 03 

u < 
■< o 
oo 



03 ".Ol 'Ol U 'Ol U U 03 "U Oi 01 U U' JS OS U U 

0TU :U 03 U 03 03 -01.03 U 01 03 Ol Oi Oi 0> ,03 -'03 

03 01 03 Ol Oi U 'Ol 03 O Ol Ol Ot U U Ol Ot 

01.03 Ol 03 03 03 03 'OV03 03 OS JO J3 ;03 03 03 

u oi u 03 ^oi a u o oi 'Cn u.u 

< 03 < U' 0J U *< H "OS -03 H O 

O O H < U ■< H -< V U < O 



■U 03 
03 01 
Ol 03 



03 *.U 03 U 

_ V ■< o < 

H'u o o o 
u u < h-o 
u o o < < 
< h o o o 



£ O'O.O H HO H H < 

5 o:h 'h h o-< u o o 



•u 
-as 

Oi 
03 



3 



;H H < < 

o o ho 

H H O O 
O *H -< ° 
O O < H 
< O O < 

H--<-< H 
O H H < 

^>o < o 



O H 

O O 
^< O 
O U 

o u 
o < 
<H 
O H 
O O 
H U 



O H 

El 

< H 

B§ 

O -H 
O O 



H O 

H-< 

O U 

< o 

'H -< 

12 12 



a o 



h u < 
o < a 

U'U H 

uo a 

H-u "a. 

O < H 
H H H 
< U U 

,H. U H 
U U < 



H O < U H 

U'< <^<-H 
<0 H HO 
U H O H H 
H H H H O 

< o o a < 
2 a ■< H < 
2 h *o < u 

U-H O'U H 



"Oi 
•Ol 

J0> 

'.Oi 
03 
■01 

; oi 
^01' 

cu 

COS 
>Ol 
03 

u 
H 

< 

■ .H 

-o 
.< 

:o 

■a 

01 < 

"Oi-U 
01 u 

.o u 
0 < 

03 O 




u.a 

H " 

< - 
u p 

u u ^ 
u o o 

OHO 
H O < 



< 



< o 

O H 

< < 

O'H 

o o 

< < 

H O 
O < 



o o 

H < 



< a 
a oi 

< O) 

a o 

H' 01 

a ^ 



o o < 
< o o 

0 < < 

01 Ol Ol 
01 01 Ol 

0 u u 

01 01 Oi 
jj J u 



o u 

U'O 

< H 
H O 
O O 

u o 

O H 

H O 

O O 

< < 

0 H 

cn oi 

01 Ol 

u u 

01 Ol 
jj 03 



O H 

< O 

o o 

H O 

< < 

O'O 
H U 

o ,o 

6 < 
o o 

0 < 

01 o 
ai -oi 
u oi 

01 u 

U 01 



^ ^ 

H < O O 
o O O-O 
< < H.< 



o < 
H O 

S3 



H H O 

O O Q 

< o o 

O HO 

< O H 



< 03 

< 01 
U U 
03 03 
01 01 
01 01 
03 03 
01 Ol 
01 01 
01 Ol 



03 03 
Ol Ol 
U U 
03 03 
01 Ol 
cn cn 

03 03 
01 Ol 
01 Ol 

Cn oi 



03 03 
0) 01 01 
U U U 
03 03 03 
0) 01 01 
01 01 Ol 
03 03 O 
0) 0 01 
01 0 01 
01.01 01 



03 

01 03' 
U Ol 
05 U 
Ol 03 
01 Oi 
03 Oi 
01 03 
01 Ol 
Ol Ol 



0 O 

< o. 

a o 
o> oi. 

01 Ol 

u u 
Ol oi 

i_> u 

03 03 

Oi Ol 

0 V 
03 03 

01 cn. 
oi cn 

03 03 
01 0> 
01 Oi 
01 01 



h a o 

O O O 
O < < 
O < O 

0 O H 
. Ol ,01 Ol 

01 01 Ol 

u u u 

0) 01 01 

J J 



o -< 
■< o 

0 o 

01 cn 

01 Ol 

u u 
0) 0» 



< h < a 

H H < < 
O < H U 

< O H H 

O < o-< 

O O O U 

< O O O 
<'0 O < 

o u 5 o- 

U U H < 

0 < H U 
H H U U 
U O H < 

01 01 01 01 
0) 01'0 01 

u u u u 

01 .01 01. Oi 
«U jj aJ jj 



O H H 
H p'U 
< H O 

h a a 
o o < 

o < u 



0 o o 
h a o 
< o a 

01 01 Ol 
01 0) Ol 

u u u 

01 0 01 
J J J 



o o 

a o 
< o 
u < 
O H 

U O, 

a h- 



H ■< 

o o 
o < 
H O 

< o 
h a 
o a 
o < 
u o 



O H < U 

H a o < 

0 H O H 
U U-< H 
< U U H 
'Dl Oi Oi u 

01 Oi Oi o 

u u a o 

01 0i Ol *C 



'< 
o 

H 

cn 
Oi 

o 

Oi 



03 03 

Oi 01 

u u 

03 03 

Ol Oi 

Oi 01 

03 03 

01 U 

Oi O 

01 U 



03 03 
01 01 
U U 
03 03 
0) Ol 
01 Ol 
03 03 
01 Oi 
Ol Oi 
0KO> 



03 03 03 

01 01 0 

-U u u 

03 01 03 

Ol 0> Ol 

01 01 01 

03 03 OS 

01 01 01 

01 01 01 

O) 01 01 



03 03 OS 

0 0) 0 

U U U 

OS OS 03 

0 0 Ol 

0 0 0 

m u 03 

01 0 01 

0 0 0 

01 01 01 




CM 
Q 
Q 



^ " " " " SJKTITUTE SHEET (RULE 26) 



WO 96/27605 



PCT/US96/03097 



45 



H 
> 

M 
iJ 
A 
< 



M 

u 

2 
W 
D 
O 

;w 

05 



2 
< 
O 

H 
•4 



Q 
H 

O 

W 

CO 



'05 



■Ol Ol Ol 

Ol .Ol'Ol 
'Ol 01 Ol 
'U "U :u Ol 

Oi *Oi : Oi -Oi 

(0 to *oj 
tOi r Oi roi ; oi 
*o :u -u >os 

03 '03 '(0 -Oi 



cn 

Ol 

Oi Di 
u oi 

03 '03 

o> -oi 
u u 

03 OS 
Oi Ol 



:oi 

*o> ,oi 

Oi'Oi 
'U 'Oi 
Oi'U 

• Oi:o> 
:oi w 

v '0> 
03 .u 
•oi OJ 



'01 'Oi 
:0i 'Oi 
01 -o> 

01 V U Ol -Oi 

•o> :oi Oi Oi 

,03 *Ol Ol 03 

^oi oi .a m 

:U U Oi U 

U OJ (D (0 

"Oi'Oi o> oi. 



;oi 

-Ol ^cn o> 
Oi 0> 'Oi Oi 
U :Oi:U Oi.Ol 
Ol 'U :o> 'D ,u 
03 :Ol tO :u .Ol 
01 03 .'Ol 'Oi 03 

a oi'cj 03 "Oi 

03 U >*03 :Oi:U 

oi.fc coru -.oi 



j oi'Oi:oi 

1 Ol Oi ■ Ol 
.Ol *0l - Oi 

:o :o 

U 'OliOl 
03 03 "OJ 

.Oi 'Cn *Oi 

,D :u -O 
(0 '05 "03 
Ol Oi'Oi 




U-'Ol u 

(0 u--m 

'0> 03 Ol 

03 Ol (tJ 

■u to u 

-< U.Eh 

U H < 

■a <<o 

u H u 

Eh ^ a 



'O *U 'U X> 

03 03 03 Oi 
Ol Ol Ol 'Oi 

10 U fO 10 
0(0 u u 

H OlE— < 

< to a u 

E- o o < 



oku 'U 

U fO *01 

to -oi '0 

Dl tO '(0 

to *o Ol 



a a < a o 



OiU 

u to 

*tO 'Dl 
'0> (0 

■to :u 
:u < 
•< u 

U E-< 



Oi o> 
(0 to 



'O) 
■ Oi:0> 
:OKOl 

:oi :o 
u :oi 

-'.Ol *03 
r ro :0> 
:oi-*0 

0 -to 
03 ,;oi 

"0» -u. 
••u to 

tO '01 

01 to 
(0 u 

u 

? 




.o < < 
H< u 
o u < 
■a < o 

51:^ 

a < h 

E- H.O 

o u u 

O < H 

e o o' 
< o < 

D < U 

0 < < 

U U Eh 

01 o» Ol, 
Ol" Ol Ol 

0 u u 

01 Oi Oi 

J-J 4J J-J 

03 tO tC- 
Oi Ol Ol 

a- u -u 

(0 '03 tO 
Ol O* Ol 
Oi Oi Oi 
- fO' to to 
"Ol 'Ol O) 
Ol O) 01 
Oi Oi O) 



H£Nn^in.f>co^OHfNjfn'5«iri<£>r s 'Ooa>o 1 Hrsn^ 

QQQQQQQQQQQQQQQQQQQQQQQ 
QQQQ'Q.QQQQQQQQQQQQ.QQQQQQ 



-m mnron^ , ^^ , ^r , 3' , 3 ,, ^ ,, 3' , «3'^ 1 i/i in m ld in in lt» in 



SUBSTITUTE SHEET (RULE 26) 



x 

■J 
W 
CO 

.J 
< 

CO 



.OS 

U4 

CO 



CO 
< 



o 




Ol 


. a 




d oi 


o 




Oi Oi O) 


■< 




oi oi;u 






Ol U -Oi 






U Ol^OJ 






:Oi fO 'Ol 


*f i 




t ^ TTi r i 
- w U ' \J 






fc Ol o 03 


O 




u to ';oi 


"O 




•rO 'Oi'O 


D 




oi u <ta 






■u to -oi 


■< 




03 01 03 


:D 




'Ol fO. 'U 


O 




03 U < 






U O U 






jff *~\ r m 






O O'U 






.D u ;u 


■o 




o < *< 


;d 




u o a 






a d .d 


^< 




D U U 






< <C O 


■< 




D O < 






<o< 


: o 




u o o 


u 




<"D U 


o 




D < U 


'b 




< u o 


u 




■D D U 


'U 




O D O 






o o a 


o 




< U D 


o 




D D O 


D 




< < D 






o o ^ 


u 




d d a 


o. 




< o ■< 


u 




a o u 


u 




D O < 


o 




< < < 


D 




U D < 


< 




d a d 






O D < 


u 




3 < O 








U 




u a < 


U 




p D o 


a 




o < •< 


< 




< u-a 






a u -d 


o 




< < < 


•O. 




o u u 


D 




Ol Ol Ol 


U 




Oi 01 O) 


U 




u u u 


Oi 




Oi Oi O) 






.3 3 '3 


fO 




05 03 03 


3 o 


01 01 o> 


u 


u 


U U U 


to 


<c 


03 03 03 


Oi u 


Oi Oi O) 


OiU 


-O) Oi : Oi 


03 


a 


03 03 03 


Oi U 


Ol OVOJ 


0>U 


D> Oi Oi 




Ol Ol Ol 



og n ^ 
D Q Q Q 



oo 
m 



(T\ O r-i 
tO VD \D 



WO 96/27605 



PCT7US96/03097 



AS 



r -0i Oi "01 

■ ~oi ;, o> 

Qi 01 01 oi;oi 

U, OTO^U -U 

D> 01 01 ' 01 XJi 

03 U O '03 :rC 

01 0) 0) O1--01 

y m ro u -u 

CO 01 .01 rc co- 



Oi f Oi 

"01-01 

01 01 

' 01 o 

0) 01 

CO 03 

:oi ai 
u -u 

03- CO 
.01 OV 



Oi 

•01.01 
01 01 
3< O 
01 

Oi to 

■CO 0> 
0) o 
O fO 
ro.0i 



■01 01 
'01-01 
:0T01 
■U 'O 
01 01 
CO CD 
01 Oi 
V u 
O CO 
:0l -01 



'01 

'01 01 

;oi -oi 

<U 01 

Oi u 
fO .01 

oi co 

U 01 
rtj ?o 
01 (TS 



co 

"01 ' 

01 '01 .01 
.01-01.01 
■"U 0> '01 
,01 U 

CO '01 ; 0l 
*0) CO 'CO 

U O>"01 

(0 -O 'L> 
*<C -CO 03 



fO 

' J 01 

;0i *.0i 
j 0i ;.0i 0i 

■0T.01 U 
rO J 0i 01 
-0v;o its 

fO Oi 01 
.01 re '.u 
,U Oi fO 

(0 'V -*0l 



*0i 
"0i 

'Oi'Oi 
U '01 
01 01 
,f0 "U 
^01 Oi 
3 fO 
■01 




' '"Di 
'01 01' 
■01*01 
"01*0 

0 *0l 
.01 01 :fO 
01 fO -01 

'Oi :0i : O 
U O "(0 
Ol fO Oi 
fO 

01 O 

Oi ;o • (0 

O fO '01 
03 01 (0 
-01 03 U 

o o < 

fO U P 
DIDO 

03 O-P 
; 0 P U 

o -<u 
poo 

< P P 
P O < 
O << P 
P U U 
P < < 
O U O 

< O O 

< u a 



*'0 <-< 
a u p 

O P O 

„.<. o, a 

=5 P < 

.-a o p 

D P < 

a ■< u 
< o p 

D P < 



U O 

oo 

■ 2t5 

d o 

•<! 5 
u o 
op 



o o 

P 
< 

a 

P 

a 

ZD 

< _ 

o o 

P P 



w 
u 
z 
w 

D 

o 
w 

CO 



Q 
< 
H 



Q 

H 

o 

Ed 
W 



< ■< o 
p p u 
a u o 

< < < 

U U D- 
01 01 01 
01 01 01 
U O 'U 
01 01 01 

O) oi 

0 u 
fO ro 

01 01 
01 0) 
03 03 
01 01 
01 01 
01 01 




O U 

D D 

O O 

D O 

O < 

u a 
u o 



U < O D 

■< U'CD a 
a. a p o 
< d 5 g 

D U < < 

■< U P o 
2 < u p 
u < p < 
•a u < < 



u u 
< o 

O.P 
P o 



a < 
< o 
u p 
a u 
p u 
o 
o < 
a cp 
p < 



< u 

a o 

u o 

p p 

o P 

u 5 
a o 

p p 



p <: 
3 < D 
DUO 

0 P < 

u u o 

01 01 01 
01 01 01 

0 O U 

01 01 Ol 
■3 =3 3 



22' 

U U 
Ol O). 
01 01 
O 'O 

,0) 01 
3 :3 



;di 0) 

-01 01 

! U u 

01 01 
0 .3 



P < 

< P 

< < 

u o 

■ 01 Ol 
01 01 

0 O 

01 Ol 
3 -3 



a < < 

< o o 
p p u 

< a < 

u a o 

01 01 0) 
01 01 Ol 

0 O O 

01 01 01 
3 .3 3 



UP< 

< ;0 U 
P P O 
OOP 
O < O ■ 

< 2 U 
O O O 
P P < 

0 < < 
U < U 

'< < O 
U O P 
'U U < 

a u ( u . 

01 01 01 
01 0> 0i 

0 0 U 

01 Oi 0l 
3 3 3 



(0 03 
01 01 

0 U 
ro (0 

01 01 
01 0) 

m <o 

01 01 

01 01 
01 01 



ro fO 
0) 01 

0 o 

ro rc 

0) 01 

0> Oi 

■OS to 

01 01 
a Ol 

01 01 



rO fO 
01 0» 

0 U 
03 03 

01 0> 
01 0) 
03 03 
01 01 
01 01 
01 Ol 



cO 05 03 
01 01 01 

0 O U 
(0 CO CO 

01 Oi Oi 
01 .01 01 
03 CO 03 
0) Ol 0) 
01 Ol 01 
01 01 Ol 



CO CO 
01 0) 

<o- O 

CO CO 
01 01 
0) 01 
.03 CO 
01 0) 
01 01 
01 01 



CO cO 03 
01 Oi 01 

0 U U 
03 cO fO 

01 Ol Ol 
01 01 0i 
03 03 03 
0> Oi Ol 
0) 01 01 
■01 01 01 



CO co 
01 D> 

0 U 
CO CO 

01 01 

01 0> 
U .CO 
01 01 
01 01 
01 01 



CO rO 
01 Oi 

0 u 
03 ra 

01 01. 
0> Oi 
CO 03 
01 Oi 
Ol Oi 
01 Oi 



03 

o q 5.B 5 5 B 5 S q a a d.q a a o a a a q a a Q 



«■ rc 

'01 01 
•01 01 

'01 01 

•01 0i 
■ro 03 
01 '01 
U -0 
ro rO 
;0i 0i 

0 o . 

CO fO 

01 '01 
03 m 
-O U 
O U 
^ U 

o u- 
■< o 

H U, 

O-O 
'U'U 

w 

< E- 

■b* U 
O o 

H < 

O O 
OU 

< O 

U O 
■H < 
O U 

< £- 
O O 
o < 



X 



X 

.04 

o 

&h 

. P 

.w 

■2 

,Q 

■< 
> 

M 

o 



s 
o 
a: 
tn 

cn 
w 
o 

2 

■a 
p 
o 



S 3 S S £ 5 vo -o r- t> r- r- i> r- r- co .co ® 2 » ® ® 
^^^^^^^^^^^^^^^ 



O 



o 



0 ^ 

U'O 
O 

< u 

u u 

01 Oi 
D 0i 

U --u 

01 Ol 

fO co. 
01 01- 

0 U 
03' CO 

01 Ol 
Ol 01 
03 CO ' 
01 Oi 
Ol Oi 
Ol 01 



a a 



<1 oo 
co co 

'Q HH 



SUBSTITUTE SHEET (RULE 26) 



WO 96/27605 



1PCT/US96/03097 



47. 



OS 03 03 03 



0> 
0« 



w 

a 

w 

D 
O 

w 
cn 



01 Oi 

01 01 

Oi Oi 

u u 

01 Oi 

ITS 03 

01 Oi 

u- u 

03 03 

OI 01 



01. Ol 
Oi Oi 
Oi cn 

U U 

oi ;oi 

03 03 
Ol Oi 
U 'U 
03 03 
Ol Ol 

u u 

) Ol Ol 
03 .(TJ 

u u 

E- U 
< U 
U'O 
< 



03 OS 

03 "01 'Ol 05 03 03 

0> Ol "Ol Ol Ol 'Ol 

01 Ol '01*01 Ol ~Ol 

OiX> O .Oi Oi :Oi 

U *0> :oi 'U *U :u 

OidJ *(0 D 'D Oi 

03 01 Ol tQ 03 fO fO 
DO CJ:OiOiOiOi 

u to -m u u 01 u- 

03 ^OT 01 03 fO Oi • fO 



03 



fO 



Ol 03 *0i ' 

cn Ol "Oi 

01 -Ol CP . 

U Ol'U 

cn u ;ai 

03 tO Ol 03 ' 

Ol 'Ol fO o> ' 

oi'U oiu: 

01 to U fO 

a *oi 03 .01 



iO)"U *u 
U -(0 -03 
(0 :0i Oi 
.Ol '05 fO 

< <-<■ 
*o -e« .u 



E* U H 

E--u-< 
a u < 

E--E-.E* 

< *H :a 



'Oi 'Oi 

:u u 

(0 03 
'Ol Ol 
03 03 ' 

•U :u ■ 

U "U 

:h u 
: < h 



a ^oi 

O) u 
as 03 
Oi'Ol 

0 as 

03 "O ■ 
Oi< 

u u 

03 U 

01 E-> 



Oi u . 
fO (0 

cr> oi 
a to 

m u ■ 

Oi U ' 
U O I 
(0 O < 

01^ < 

(0 



o 



SB 



:cn :a *u 

(0 03 rO 
) 'Oi Oi-Ol 

:u 03 « 

fO V o 

■cn a u 

U O 

fO < 'U 

01 u u 

(0 < c- 

U < 'U 

o u u 

u < e ' 

o u < 



'(0 

Ol fO * 
I Oi'Olt 
1 Oi Oi 
ru <or 

"Ol'U 
) 03 Ol 

cn (0 : 
ru cn 

•fO u 

Ol 03 

u 01 

03 u 

01 03 

) (0 01 

U 03 

'U u- 

a a 

*< o 



03 03 '03 03 03 03 03 '03 OS 03 



,01 Oi 
•■01' 01 

Oi Oi 

•a u 
.01 Oi 

-OS '03 ■ 

'Oi 01 

rU *U ' 
03 03 

01 01 



"Ol 'Ol 
OTOi ' 
Ol Ol 

u u 

Ol Oi 
(0 -03 
Oi -0> 

U :U " 
03 03 * 

:oi 'Oi * 



a u ■ 

03 03 

01 01 

03 03 

V o 
O O I 
E-< E-"i 

a u 1 

.E- 1 S 



• u u 

03 03 

J O) 'Ol 

.03 03 

:u o 

a u 

o < 



:0 U J 
0! 03 

Ol 01 

03 03 • 

a *u ' 
< ■< c 

U 

U U ' 



8^ 



■< h -a 

E- U < 
U'UH 



O H o u 
-< O U*H 
O O H 
^ < O 

p & u o 

< < 2 h 



SI 



o o 

0 o 
< < 
u u 

01 Ol 
Ol Oi 

u u 

Oi Ol 

U JJ 

03 03 
Ol Ol 

u u 

03 03 
Ol Ol 
Oi.Oi 

03 m 

Ol Ol 
Ol Ol 
Oi Ol 



Ol Ol 
Oi Ol 

u u 

Ol Oi 

U J-J 

03 03 
0> Ol 

u u 

03 (0 

Ol o» 

Ol Ol 
03 03 
O) Ol 
Ol Ol 
Ol Oi 



u u u 

< e u 

P-H- 
P u 
u o _ 

u 0 o 
p u o 

u < o 
u u a 

Ol Ol Oi 
Ol Ol Ol 

u u u 

Ol Ol Ol 

4J JJ JJ 



Ol Ol 

-Ol Oi 

u u 

Ol Ol 



to 03 
Ol 01 

0 u 

03 03 

01 Ol 
Ol Oi 
03 03 
Oi Oi 
Oi Ol 
Ol Ol 



03 03 03 

Ol Ol Oi 

000 

03 03 03 

Oi Ol Oi 

Ol Oi Oi 

03 03 03 

Oi'Oi Oi 

Ol Oi Oi 

Ol Ol Oi 



Ol Ol 

Ol Ol 

u u 

Ol Ol 

03 '03 

Ol Ol 

0 u 

03 ' 03 

01 Oi. 
Oi Oi 
03 03 
Ol Ol 
Ol O) 
O) Ol 



a u 

o u 

u u 

o < 

E H U 

< U 

u u 

o < 

< E- 

o u 

< u 
u < 

< o 



0 o o : < 
u o o ■ 
<<o< 

HUOl 

01 Oi Ol 
Ol Ol Ol 

u u u 

Ol Ol Ol 

U XJ J-J . 



< < E- 

UC3U.U 

U O E* O 

u u u u 

H O < < 

h h U £- 

o o u p 

o u o < 

< o o 

<*u < o 



< O 

e- E- g 

a < < 

< o u 
u < u 



H U 
a < :E- 

< -< a 

E^ U H 



o < o 

E- E- U 

H U O 

a p < 



< a 



^ •< u ^ 

O < U U O E- 

< < u u o < 

< o < o o. 
u u ■< < u o 

U O U U E- < 

< O U O O H 
H ^ < < O O 

" £- U ■ 

^ o 

E- < 

.< u 



< o 



£2 



o pu 
< P a 

E- < < 

o o < 

U ■■< o 



< H O 

0 o a 
h u a 

E* O < 

u u o 

1 Ol O) Ol 
1 01 Ol O) 

u o u 

1 Ol 'Oi Ol 

J U JJ 



u o 

0 o 
u < 

01 Ol 
01 Ol 
V u 
Ol Ol 



a u 
a u 
< < 
u u 

Ol Ol 
Oi Ol 

u u 
01 o» 



0 o 
e- a 
u< 
u u 

01 01 
01 01 

U 0 
01 01 



03 03 
Ol Ol 

u u 

03 03 
O) Oi 
Oi 01 
03 03 
01 Oi 
Ol Ol 

cn 01 



m 03 

01 01 

u u 

03 03 

Ol Oi 

Ol 01. 

03 03 * 

01 cn 

Ol cn 

Ol Ol 



03 03 

01 Ol 

u u 

03 03 

o> Ol 

01 Ol 

03 03 

01 Ol. 

Oi, Ol 

Ol Ol 



03 03 

Ol Ol 

u u 

03 03 

Ol Ol 

Ol Ol 

03 03 

Ol Oi 

Ol Oi 

Ol Ol. 



01 01. 

01 Ol 

u u 

01 01 

JJ JJ 

03 03 

01 O) 

U U 

03 03 

Ol Oi 

Oi o» 

m 03 

Ol Oi 

Ol o» 

01 01 



< < ( 

a o « 
u u c 

a a t 

01 Ol 
01 or 
u o 
01 Ol 
jj jj - 

•03 03 

Ol O) 

U U 

03 03 

Ol Ol 

Ol Ol 

03 03 

01 Oi 

Ol Ol 

Oi Ol 



03 -03 
Ol Oi 
U U 
03,03 
Ol Ol 
Oi Oi 
03 03 
Oi Ol 
O) Ol 
Ol Ol 



a 
z 
< 
o 

H 



o cn n 1/1 \o h inor*OHn^ , cooiO(Nin in ^ 00 on h r» a\ 
invo^ooHHHHHfNfvjNnMnf^nrinn^^^ , ^ i ^ , 3 , ^ , Lnininin 
QQQQQQQ-QQQQQQQQQQQQQQQQQQQQQQQQ 



a 




H 


• 




0 


O 




M 




CO 





.ONOHtNn^m'Or^co^OHtNn^inor^oooN o <— 1 cn m lo vd 00 

C0^ff>0\^^CTl^ff\0\^OOOOOOOOOOHHHH'H'HHHHH 



SUBSTITUTE SHEET (RULE 26) 



WO 96/27605 



PCIYUS96/03097 



48 



H 
> 

w 
J 

05 



m 

0-(O -<0 

C7» 01 01 

01 01 .0) 

u 00 

0 o u 

<B 0 0 

01 <0 .(0 
O 0 0 

,to u u 

0 <c tfd 



■(0 "fO 

0'0 

0-tDi 

0 01 

u *u 

0'0 

(0 to 

W0 

u *v 

ra TO 

0 '0 . 



-O CD 

tea v 

0 (0 
fO 01 

/u <0 
H u 

o o 
u < 
h e> 

OH 



'0 *U 
<U .tC '(0 

to :0^0 
;0 (0 'tC 

03 U V 

u u-< • 

U H^O 
H u:U 
U U>U ' 
< U<< 



HO H 
H < U 
<-H H 
U :E- "U 




SB 

. 

u u-o. 
u < u 
< u -o . 

H U O 



< O H 




< o u < 
2uou 



H 

h 



U H - 
H < U "U 

Eh H U H O 

<.< u < < 

o-.2-e> o ,a 

< 8 2 <S < 



H < 

a o 

o -< 
a a 

0 0 

0 0 
u u 
0 0 



HUH 

u u u 
u u < 
<■< u 
o o u 

,0 0 0 . 
0 Dl 0 

u u u 

'0 0 0 
U JJ XJ 



w 

u 

2 

pa 
& 
a 
w 

CQ 



to (0 

0 0 

u u 

(O'tC 

0) 0 

0 0 

(0 (0 

0 0 

0 0 

0 0 



(0 (0 (0 
0 0 01 

(0 fO -fO 
0 0 '0 
0*0 Oi 
fO (0 to 

0 01 0" 

0 0 0 

01 0 0 



D 

a 



oo o un 

LO VO O V£> 

Q T3 Q Q Q 



Q 

H 

o 
a* 

pa 

CQ 



o h (N n ^ 

cm cn cn cm cn 
cm. cm cm cn cn 



SUBSTITUTE SHEET (RULE 26) 



WO 96/27605 



fPCTYUS96/03097 



■49 

TABLE VM 



rSEQ'ID 


iligand 


Kinact^Kl.-'M" 1 min 


'NO. 




38 


40N7J1 


A ;86e+06 


J l:09 


..DD3 


6.J8e+07 


;1'10 


DD4 


3/14e+07 


aim 


iDD5 


3:63e+07 


11*1.3 


;DD7 


1.04e+08 


. ;i.i4 


DD8 


2.24e+08 


;i.t5 


:DD9 


6.06e+06 


:i:-16 


'DD10 


1.39eH-08 


:1 1-7 : 


DDM 


1 ,44e-*-07 


1 '18 


.DDI 2 


3.75e+07 '■ 


119 


DD13 


3.07e+07 


,120 


DDI 4 


*1.01e+08 


•12,1 


'DDI 6 


4.49e+07 


'122 


DDI 7 


4.21.e+05 


.123 


DDI 8 


1.67e+08 


124 


DD20 


2.33e+08 


.•125 


DD21 


2.51e+07 , 


126 


DD22 


2.4U+Q7 


127 


DD23 


9.36e+07 


■129 ■ 


DD24 


1 .3e+07 


128 • 


DD25 


1.12e+08 


130 


DD26 


' 1.9e+07 


131 


DD27 


3.37e+07 


188 


ED3 


6.6e+07 


189 


ED5 


le+08 


190 


" ED6 . 


6/3e+08 


191 


ED7 


1.5e+08 


192 


ED8 


le+08 


193 " 


ED10 


. 1.4e+08 


194 


ED12 


3.5e+08 . 


5195 


ED 13 


' 7.9e+07 


196 


ED 15 


4.8e+08 


197 


ED16 • 


5e+08 


198 


ED21 


3.2e+06 


199 


ED24 


1.6e+08 



WO 96/27605 



PCXWS96/03097 



'SEQUENCE LISTING 



.1,) GENERAL INFORMATION-: ■ 

(i) APPLICANT.: GOLD -et .'al 
. (il;) TITLE -OF INVENTION;: ' 



SYSTEMATIC DEVOLUTION >OF LTG'ANDS 
BY. EXPONENTIAL ENRICHMENT.: 
CHEMI -SELEX . 



Uii ) 'NUMBER .^OF SEQUENCES 




:(iv) CORRESPONDENCE ADDRESS:. 

(A 1 ). ADDRESSEE- Swanson & Bratschun, L.L..C. 
■(B ; ) .STREET: ,8400 E . Prentice Avenue, Suite 2.00 
' '(C) CITY:: Englewood 
'CD') STATE:' Colorado . 

\(.E) • COUNTRY : USA • ; . „ 

"•TF.) ZIP: 80111 ' * 
■ (v) COMPUTER "READABLE FORM: 

• (A) MEDIUM TYPE : Diskette , 3 1/2 diskette , ' 1.44 MG 
.(B) COMPUTER:: IBM pc 'compatible . 
W.-. ' _(^) , -.-OPERATING- SYSTEM/:. .MS - DOS... . .. _ J . ... J. 

(D'J SOFTWARE: WordPerfect 6 . 0 . 

(vi) CURRENT APPLICATION DATA: " 

(A) APPLICATION NUMBER: PCT/US96/ 
.(B) FILING DATE:: - . 
-(C) . CLASSIFICATION: " 

(vii) PRIOR APPLICATION DATA: 

- (A) APPLICATION NUMBER: 08/400,440 f . 
'(B)- FILING DATE: 08 MARCH 1995' .. 
(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER': 07/714,13.1' 

■ (B) FILING DATE.: 10-JUNE-1991 

(vii)'PRIOR APPLICATION DATA: - . 

(A) APPLICATION NUMBER: 07/536, 428 

(B) FILING DATE: 11- JUNE- 199 0 
(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: 08/117, 991 

■ : (B) " .FILING DATE.: 8 - SEPTEMBER- 1 9 93 
(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER.: 08/123,, .935 

(B) FILING DATE: T7 - SEPTEMBER- 1 9.93 . 
(vii) PRIOR APPLICATION DATA: 

/ (A) APPLICATION NUMBER: 08/199,507. 
(B) ■ FILING DATE-: 22 -FEBRUARY- 1994 * 
(vii) PRIOR APPLICATION DATA.: 

(A) APPLICATION NUMBER: 08/234 , 997 

(B) FILING DATE: .2 8 -APRIL- 19 94 
(vii)PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: 08/309,245 
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'5:1 

(©) PILING DATE : 20 -.SEPTEMBER- 19 94 - 

• *( vi i I ) ATTORNEY*/. AGENT INFORMATION:: 

:{A) -NAME:: 'Barry .J,. Swanson 
( B ) REGISTRATION "NUMBER.: 3.3., 215 
.(•C) ' REFERENCE /DOCKET .NUMBER-: ■ :NEX2 8/.PCT 
(ix) TELECOMMUNICATION INFORMATION: 
• (A : ) 'TELEPHONE:: .( 3:03') 7.9.3-33 3 3 
■CB') "TELEFAX- (.3 03 ) '7 93 -3433 
:C2:) INFORMATION -FOR SEQ ID NO: 1.: 

• (1 ) SEQUENCE ♦CHARACTERISTICS": 

(A) • LENGTH-: *77 nucleotides 

(B) * TYPE-.: nucleic acid 

(C) ^STRANDEDNESS:: single 

(D) TOPOLOGY- linear ' 
.(ii) MOLECULAR TYPE.: .RNA .. . . 

(xi) SEQUENCE 'DESCRIPTION.: SEQ ID-:.NO.:.l ; . ... 
GGGAGCUCAG AAUAAACGCU CAANNNNNNN NNNNNNNNNN ;NNNNNNNNNN 50 
NNNUUCGACA UGAGGCCCGG AUCCGGC 77 

(.2*) INFORMATION .FOR SEQ IDNO:2;: 

(,i) SEQUENCE CHARACTERISTICS: 

: * (A) LENGTH: 77 nucleotides' 
(B) TYPE: nucleic acid 
.(C) STRANDEDNESS : single 
.(D) TOPOLOGY: linear 
(ii) MOLECULAR TYPE: RNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2.: . 
GGGAGCUCAG AAUAAACGCU. CAACUCCCCC GUGCUGCCUU ' AGCGCGUAGU 50 
UCGUUCGAGA" UGAGGCCCGG AUCCGGC' 77 

i2.) INFORMATION FOR SEQ ID NO,: 3 : 

Xi) SEQUENCE CHARACTERISTICS: '• 
.(A) LENGTH : /7 7 nucleotides 
. ( B ) TYPE: nucleic acid 
i -(C) STRANDEDNESS.: single, 
N (D) ■ TOPOLOGY'.: linear 
X'ii) MOLECULAR TYPE.: ' RNA 

(xi) ' SEQUENCE DESCRIPTION..: SEQ ID NO: 3':: - 
GGGAGCUCAG AAUAAACGCU CAACUCCCCG UUAGCGCCUC ACUGACGUGU 50 
CGAUUCGACA UGAGGCCCGG AUCCGGC 77 

(2,) INFORMATION ' FOR SEQ ID NO: : 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 76 nucleotides- • ' 

(B) TYPE: .nucleic acid 
iC) STRANDEDNESS: single 
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(D) TOPOLOGY-: linear / 
(ii) MOLECULAR TYPE.: RNA 
-^(xi)^ SEQUENCE DESCRIPTION: :.SEQ . TD NO : 4 : 
,GGGAGCUCAG AAUAAACGCU -CAACUGAGUC iAUGCGGCAGC :UCCCCGCGSC SO 
GCUUCGACAU GAGGCCCGGA >UCCGGC 

■.(X) INFORMATION FOR :SEQ ID :N0:: 5 : 

.(i.) SEQUENCE CHARACTERISTICS: 

•(A) 'LENGTH:: 77 nucleotides; 
IB) TYPE: nucleic .acid 
' .(.c.) • STRANDEDNESS-: .single 
•(D) TOPOLOGY- linear 
Kid) MOLECULAR- TYPE : RNA- 

(Xl) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 
GGGAGCUCAG AAUAAACGCU ^CAAUGCCUUG TJUCUUUUACU CCCCCGACGC . ■ 50 
CUCUUCGACA UGAGGCCCGG. AUCCGGC . . . . ' 

.,.-,(,2*)- - INFORMATION- .F,OR_SEQ. ID NO: 6 ; : _ . i .. , . _ 

(i) 1 SEQUENCE CHARACTERISTICS: 

'(A) LENGTH: 7 7 nucleotides . ' , ' 
' ;(B--) . TYPE:' nucleic -acid ' 
' ■{€,)■ STRANDEDNESS : single 

(D) TOPOLOGY: linear . 

(ii) MOLECULAR TYPE: RNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 6 : 
GGGAGCUCAG AAUAAACGCU - CAACGUUUAG GACUCCCCCG UUCGUCGAGC 5 0 

, GAAUUCGACA UGAGGCCCGG AUCCGGC . \ ■ 77 

(2) INFORMATION FOR SEQ ID NO;: 7 : ( 
' ' (i) SEQUENCE CHARACTERISTICS: . 
' ■ (A) LENGTH: 77 nucleotides 

-(B) TYPE.:', nucleic acid ■ • - . 

(C) STRANDEDNESS : single ' 

(D) TOPOLOGY.: linear 
■ (ii) MOLECULAR TYPE: RNA 

' (x i) SEQUENCE DESCRIPTION: .SEQ ID NO : 7 : 
GGGAGCUCAG AAUAAACGCU CAACGUUUAG GUCUCCCCCG UCCGUCGAGC 50 
GAAUUCGACA UGAGGCCCGG AUCCGGC 77 

(2) INFORMATION FOR SEQ ID NO : 8 : 

:(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH:. 78 nucleotides'' 
"(B) TYPE:' nucleic acid 
(.C) STRANDEDNESS: single 
(D) TOPOLOGY: linear . 
(ii) MOLECULAR TYPE: RNA 
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*(xi,) .SEQUENCE .DESCRIPTION : SEQ ID NO-:'8:: 
.GGGAGCUCAG .AAUAAACGCU CAACUGCGUU .ACUCCCCCGG ACAACUGUUC 50 
'GUUAUU.CGAC AUGAGGCCCG -GAUCCGGC . * 7-8 

T2.) .INFORMATION FOR .SEQ ID .NO.:'9:: 

*(d) 'SEQUENCE CHARACTERISTICS;: . 
;(A~) LENGTH:: '77 nucleotides 
..,(B-) TYPE;: nucleic acid 
(C) -STRANDEDNESS.: single 
ID") ' TOPOLOGY-: linear 
(ii ) MOLECULAR TYPE': RNA 

;(xi). SEQUENCE DESCRIPTION : - SEQ ID NO: 9:: 
GGGAGCUCAG AAUAAACGCU CAAUCUUCGU . GUUCCCCGUG CUGUGUCGUC 5'0 
-■ACGUUCGACA UGAGGCCCGG AUCCGGC" 7 7 

(2) INFORMATION FOR SEQ ID. NO-: 10: ■ 
SEQUENCE. 'CHARACTERISTICS : 
(A) -LENGTH.:. 77 nucleotides 
(B;) TYPE: nucleic acid 

(C) STRANDEDNESS:. single 
.(D) TOPOLOGY,: linear' 

:{ii) MOLECULAR TYPE: RNA 

(xi) SEQUENCE 'DESCRIPTION.: .^SEQ. ID NO:10': 
GGGAGCUCAG AAUAAACGCU. CAAACGUCAU UCCGAGUCGG GUUCGUUCCC 50 
CGCUUCGACA UGAGGCCCGG AUCCGGC 77 

(2) INFORMATION. FOR SEQ ID NO:ll: 

i i ) ■ SEQUENCE CHARACTERISTICS : ' • 
(A) LENGTH.: '77 nucleotides 
* "(B) TYPE: nucleic acid 
-(C) •• STRANDEDNESS: single 

(D) TOPOLOGY: linear 
■ (ii) MOLECULAR TYPE, : RNA ' 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11..: 
GGGAGCUCAG AAUAAACGCU CAAUGUGUGA GUGGAUCCGU UCCCCGCCUG 5 0 

GUGUUCGACA UGAGGCCCGG AUCCGGC • 77 

:('2.) INFORMATION FOR ' SEQ ID NO : 12 : * ' 
.(1) SEQUENCE CHARACTERISTICS:' 

(A) . LENGTH: '77 nucleotides 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
(D') TOPOLOGY: linear - 

•*,(ii) MOLECULAR TYPE: RNA ' / 

:(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 
GGGAGCUCAG- AAUAAACGCU CAAUGGACAC AACUCCGUUA UCUCGCUCUC 50 
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PAG CUU OG AC A UGAGGCCCGG .AUCCGGC- : / 7 \ ' 

12) ' INFORMATION :FOR .SEQ ID 'NO;:.13:: 

.- (a,) SEQUENCE CHARACTER 1ST. ICS:: ; - .- /' _ . ' \ 
[ (A) LENGTH;: 7 8 :nucleot ides 
(B). "TYPE!: -nucleic '. acid '.: - 
\{-cy STRANDEDNESS:: single ' ' > ' 
. -( D) TOPOLOGY : l inear . ' • 

' (id) .MOLECULAR .TYPE;: RNA ' - ' ' 

(xiO SEQUENCE DESCRIPTION::' SEQ ID NO: 13:: • / 
GGGAGCUCAG AAUAAACGCU.' 'GAAUGAACAC AACUUGAUAU "iCUCGGGACUC 
.-ACAGUUCGAC AUGAGGCCCG - GAUCCGGC . . ■,'•/"■".' 

• - (,2) • INFORMATION .FOR SEQ ID NO.: 14 : ; ' - .' 
• ' (i.) • SEQUENCE .^CHARACTERISTICS-: ■ :- \ 

(A) LENGTH.: 77 nucleotides " \ ■ 

• '• ■ ■ -(B)- /TYPE:: .'nucleic acid , ' . ■ ., 

; ' .- ' '(D) TOPOLOGY : . 'linear - . . '*■ 

: : (ii) • MOLECULAR- TYPE.: RNA; . ;. . v • . / , ' 

' ; " (xi) "SEQUENCE. DESCRIPTION : 'SEQ ID NO : 14 : \ ' 

GGGAGCUCAG. AAUAAACGCU CAAUCGACAC AACUCGAUCU CCGUGGCUGU 
CACUUCGACA- UGAGGCCCGG AUCCGGC _ \ ; . . 

(2') INFORMATION FOR SEQ ID NO: 15: • ■ \ ', 

(i) -SEQUENCE. CHARACTERISTICS : „ 
; (A.) LENGTH: 77 nucleotides 
(B) TYPE:: nucleic acid ' - 
.. (C) STRANDEDNESS : 'single ' ' 
.■(D) TOPOLOGY: linear; ; ' . ■ ' 

• ' .- (ii) MOLECULAR TYPE: RNA . 
; (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15:,. ... 

GGGAGCUCAG -AAUAAACGCU CAAUCGACAC AACUCGAUCU CCGUGUCUGU 
CACUUCGACA UGAGGCCCGG AUCCGGC 

( 2) INFORMATION FOR SEQ I D NO : 1 6 : . ' . 

; (iP SEQUENCE CHARACTERISTICS': - . ' - 
r(A') LENGTH: 7 9- nucleotides . \' • 
(B) TYPE: nucleic' acid 
" .(C) STRANDEDNESS: .single 
' (D) TOPOLOGY:' linear .' . 
" (ii) MOLECULAR TYPE: RNA . , 
{xi ) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 
GGGAGCUCAG AAUAAACGCU CAAUGGACAC AACUCCAUUC .AUCCCGGGAC 
CGCUGUUCGA CAUGAGGCCC GGAUCCGGC . 
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;C2) t INFORMATION FOR SEQ ID:NO:17*:: 
(i-) 'SEQUENCE CHARACTERISTICS:: 

(A) LENGTH: 77 nucleotides . 
(-B) TYPE: ;nucleic .acid' 
■(C) STRANDEDNESS:: .slngl-e 
.(D) TOPOLOGY :' linear - 
(II ) MOLECULAR TYPE :- RNA 

*(:xi ) SEQUENCE DESCRIPTION..: :SEQ ID NO-:T7 : 
GGGAGCUCAG AAUAAACGCU CAAUGGUCAC AACUCCAUUA ■ -GCUGAGGCCC . '5 0 
GUGUUCGACA UGAGGCCCGG AUCCGGC . ^ ^ '7 7 

(2). INFORMATION FOR SEQ .ID NO:18.: 

(i) SEQUENCE CHARACTERISTICS::- 
■ (A) LENGTH: 77 nucleotides 
' . m (B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: -linear 
(i'l) MOLECULAR TYPE: RNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO,: 18 : 
GGGAGCUCAG AAUAAACGCU CAAGCGACAC. . AACUCGAUCU CCGUGGCUGU 5 0- 

■CACUUCGACA. "UGAGGCCCGG AUCCGGC 7 7 

;(2) INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS;: ■ - > 

(A) LENGTH: -77 nucleotides ^ 
(B.) . TYPE: nucleic acid'. 

.(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear. • 
' (ii) MOLECULAR TYPE: RNA 

(xi ) SEQUENCE DESCRIPTION :. -SEQ ID NO : 19 : : 
GGGAGCUCAG AAUAAACGCU CAAGUCUCAC AACUGGCUUA UCCGGUGCGC . 5 0 
-ACGUUCGACA UGAGGCCCGG AUCCGGC 7 7 

12) INFORMATION FOR SEQ ID NO:20 : >. 
•(I) SEQUENCE CHARACTERISTICS :■ 
: , (A) LENGTH: 77 nucleotides 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear " 

(ii) . MOLECULAR TYPE: RNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:20; 
GGGAGCUCAG AAUAAACGCU CAAGCCACAC AACUGGCUUA UCCUGAACGC 50 
GGCUUCGACA UGAGGCCCGG AUCCGGC / ; 77 

(2-) INFORMATION. FOR SEQ ID NO: 21: 
ii) -SEQUENCE CHARACTERISTICS:: 
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' (A) ; LENGTH-.: .'7:8 -nucleotides - 
i-B:) TYPE-: xmcieic -acid 
..(C)'. STRANDEDNESS : single - " 
• ...(-D) TOPOLOGY:: linear' 
•(ii) 'MOLECULAR* TYP-E:: RNA .; 
Yxi) SEQUENCE DESCRIPTION:: :SEQ ID "NO::. 21*: 
-GGGAGCUCAG 'AAUAAACGCU CAACCAUCAC .AACUUGGUUA UCCGGUACUC - 
UGUGUUCGAC AUGAGGCCCG GAUCCGGC- ' 

(2') INFORMATION FOR .SEQ ID NO::2;2 : : 

(i) SEQUENCE CHARACTERISTICS:: • . . ' 

. (A) ; LENGTH : 77 nucleotides ^ y 
' ••( B') ' TYPE:: '-nucleic .acid • • 
■(C) STRANDEDNESS;: single, ( ; 

- (D) TOPOLOGY: linear • '. - 

■.(il-) MOLECULAR TYPE : RNA ■ 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO:22: . 

..GGGAG.CACAG^A 
CUCUUCGACA UGAGGCCCGG AUCCGGC . 

K2 ) INFORMATION FOR SEQ ID NO:: 23 : . * ' ~ ' ' 
U) SEQUENCE CHARACTERISTICS: . 

(A) ' LENGTH:- 77. nucleotides - 

(B) TYPE: nucleic acid 

(C) ' STRANDEDNESS: single • 

(D) TOPOLOGY-: linear • 
(ii) MOLECULAR TYPE: RNA 

{xi ) SEQUENCE DESCRIPTION.: SEQ ID NO: 23 ; 
GGGAGCUCAG AAUAAACGCU CAACAUCACA ACUUGUUGUC CUGGUCGAUG 5 0 

VUCCUUCGACA UGAGGCCCGG AUCCGGC 

( 20 INFORMATION FOR SEQ ID NO:: 24;: . *" 
(if • SEQUENCE CHARACTERISTICS:: ; 

(A) LENGTH-: 77 nucleotides- . ' 

(B) TYPE: nucleic acid 

- ■ (C) STRANDEDNESS: -single ■ 
(D) TOPOLOGY:: linear 
(ii) MOLECULAR TYPE : RNA " . 
(xi) SEQUENCE DESCRIPTION*:' SEQ ID NO: 2.4': 
GGGAGCUCAG AAUAAACGCU CAACAUCACA ACUUGUUGUC CCGGUACUUG 50 
UGUUUCGACA UGAGGCCCGG AUCCGGC 

(2) INFORMATION FOR SEQ ID NO;: '25 : 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 78' nucleotides ' 
' CB*) ■ TYPE: nucleic acid 
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■ 57 . 
(C-) : STRANDEDNESS: single 

■.CD.) TOPOLOGY.: linear \ . ■ " . 

: (iir) • 'MOLECULAR TYPE:: ;RNA 

(xi) SEQUENCE DESCRIPTION : -SEQ 'ID INO:: 2 5:: ' 
GGGAGCUCAG AAUAAACGCU CAAUGUCACA ACUCAUUGUU CGGGAAUUGU ' SO 
icCCAUUCGA'C- AUGAGGCCCG GAUCCGGC ' ■ ' 78 

r(2') INFORMATION -FOR SEQ ID :N0;:.2 6 : ■ " ■ 

(i*)" SEQUENCE CHARACTERISTICS:: 

T (A) ' /LENGTH: 77 nucleotides 
(B) TYPE-: nucleic acid 
. (C) STRANDEDNESS: single 

(D.) TOPOLOGY: linear , 
' ' ,(xi.)' MOLECULAR TYPE: RNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID ,NO.:-2 6 : 
■ GGGAGCUCAG AAUAAACGCU CAACGUCAGC GGAUCUCCAU UGCGUUAUAC .50 
GGGUUCGACA UGAGGCCCGG AUCCGGC 77 

..(2) - INFORMATION FOR SEQ' ID :NO::27.: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 77 nucleotides 

(B) 'TYPE: nucleic acid . . 
-'( c.) .STRANDEDNESS: single 
-(D) TOPOLOGY: linear 

. : (ii) MOLECULAR' TYPE-: RNA 

(xi.*) SEQUENCE DESCRIPTION: SEQ . ID NO.: 27: • 
■GGGAGCUCAG -AAUAAACGCU CAACGAAUCAA UGCGCGGAUC UCAGGAUAU \ ■ 5 0 
UCGUUCGACA UGAGGCCCGG AUCCGGC ' 77 

<(2') INFORMATION - FOR' SEQ ID NO :.2 8 : - 
■ ,(i) • SEQUENCE CHARACTERISTICS: 

'(A) LENGTH: 77 nucleotides 

(B) TYPE..:,. nucleic acid 

(C) STRANDEDNESS.: single 
< (D) TOPOLOGY: linear 

' .(ri) MOLECULAR TYPE: RNA 
' i(xi) SEQUENCE DESCRIPTION: SEQ ID :NO;: 28 : 

GGGAGCUCAG AAUAAACGCU CAAGCGGUAA CAUGCUGGAU CUCAGGAAAC :50 

CGCUUCGACA UGAGGCCCGG AUCCGGC . • " 77 . 

"(2) INFORMATION FOR SEQ ID NO : 2 9 : 
(i) SEQUENCE CHARACTERISTICS: 

'(A) LENGTH: 11 nucleotides 
. (B) TYPE: nucleic acid • ' 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
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■ " Vi'i) •MOLECULAR/TYPE-: :RNA 

• (xi) SEQUENCE -DESCRIPTION" .SEQ . ID ■'•NO;:.'2'9 - ' 
GGGAGCUCAG AAUAAACGCU CAAGCGGUAA CAUGCUGGAU CUCAGGAAAC . :5.0 
.CGUUUCGACA "UGAGGCCCGG .AUCCGGC . ■ 

(2 ) INFORMATION FOR SEQ ID NO: 30.: .../'. 
.'(!<) SEQUENCE CHARACTERISTICS:: 

HA) ' LENGTH : ; "77 nucleotides . ■ 
-IB) - TYPE: nucleic acid 
(C.) STRANDEDNESS: single 
: (D) TOPOLOGY-.:' 'linear . 
(ii) MOLECULAR TYPE: RNA . ' 

(xi) SEQUENCE DESCRIPTION :' SEQ ID NO: 30: ^ - 

' GGGAGCU.CAG AAUAAACGCU . CAAUGCCACU UUUGUUCGGA UCUUAGGAAG 50 
■ GCAUUCGACA UGAGGCCCGG AUCCGGC; . : ' ' f' 

(2 .) INFORMATION FOR "SEQ ID .'NO : 3-1 : , . 

... . .,^^(.y^...SfiQIJENC.g^5^^^.ISTIC s - ; • ■ .w^™... ... 

■. (A) ' LENGTH: 77 nucleotides ' •' 

(3) TYPE: nucleic acid 
'. (C) STRANDEDNESS :• single ■ 
. . (D) ' TOPOLOGY : linear '■■ . • 

(ii) MOLECULAR. TYPE: RNA 

(Xi ) SEQUENCE DESCRIPTION :' SEQ ID NO:31: ' 
GGGAGCUCAG AAUAAACGCU CAAUCAUCAU UUGUACCGGA UCUCAGUGUG , ' 50 
AUGUUCGACA. UGAGGCCCGG AUCCGGC 

( 2 ) INFORMATION FOR SEQ ID NO: 32 : 

(i) SEQUENCE CHARACTERISTICS: ' 

(A) ■ LENGTH: ' 78 nucleotides .'. .: 
..(B) "TYPE: nucleic acid 
(C) STRANDEDNESS: single 
CD) • TOPOLOGY: 'linear 

(ii) MOLECULAR TYPE: RNA". 

. (xi) SEQUENCE DESCRIPTION- SEQ ID NO:32.: 
GGGAGCUCAG AAUAAACGCU CAAAGCUGUU GGCAGCCCGG AUCUACGCAU • _ 5.0 
GGGAUUCGAC AUGAGGCCCG GAUCCGGC ■ ; .... 

(2) INFORMATION' FOR SEQ ID NO: 33 



(i) SEQUENCE CHARACTERISTICS.: 

(A) ' LENGTH: 78 nucleotides 

(B) TYPE : nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULAR TYPE: RNA ■ 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:33 
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GGGAGCUCAG AAUAAACGCU CAAAGCUGUU GGCAGCGCUG -GUGAAGGGAU . 
AGGCUUCGAC AUGAGGCCCG :GAUCCGGC ' 

tT) INFORMATION FOR - -SEQ ID 'NO;:3'&-. 
. (i) .SEQUENCE .CHARACTER 1ST ICS.: 

(A) LENGTH,: 78 nucleotides ' 
:(B") TYPE-: nucleic acid 

'(C) STRANDEDNESS: :single ; 
• -(D.) "TOPOLOGY.: linear' . 

•(.ii') MOLECULAR TYPE: RNA 
■ . (.xi.) SEQUENCE DESCRIPTION.: SEQ ID NO :*3'4 : 
GGGAGCUCAG AAUAAACGCU CAAUGAGAAC UCCGUGAUUG AGUCAGGUAC 
GCGOJUCGAC AUGAGGCCCG GAUCCGGC ' 

,•(.2) INFORMATION FOR SEQ ID NO:35: 
:(i) SEQUENCE' CHARACTERISTICS;: 

; (A) LENGTH : ' 77- nucleotides * " - 

(B) , TYPE : nucleic acid 

(C) STRANDEDNESS: -single 
-(D)' TOPOLOGY: linear.- 

(ii) ..MOLECULAR TYPE: RNA • 
' (xi) SEQUENCE DESCRIPTION: SEQ ID NO:35: ' • 

GGGAGCUCAG AAUAAACGCU CAAUCCGUGU UGCCACUCCA . GUUACUGGAC 
GCCUUCGACA UGAGGCCCGG AUCCGGC 

(2) INFORMATION FOR SEQ ID NO: 36:. \ 
. ' (i) .SEQUENCE CHARACTERISTICS;: . 

(A) LENGTH.- 77 nucleotides 
:(B) .TYPE: -nucleic./ aci'd-- 
. -*( C) STRANDEDNESS : single 
. tDV TOPOLOGY: ' linear . 
(ii)' MOLECULAR TYPE: RNA 

Xxi j SEQUENCE • DESCRIPTION: SEQ ID;.NO::36.:.. 
.GGGAGCUCAG AAUAAACGCU CAAGUGGAGC UUCGUGACUU GGUCGGAGCC 
GUGUUCGACA- UGAGGCCCGG' AUCCGGC ■ 

"(2) INFORMATION FOR SEQ ID NO: 3 7:: 

■{13 SEQUENCE* CHARACTERISTICS-: , 

(A) LENGTH: 77 nucleotides . 
\(<BV TYPE: nucleic acid ; : 
(C); STRANDEDNESS: single - 
.(D) TOPOLOGY: linear 
(ii) MOLECULAR TYPE : RNA 

(xi)' SEQUENCE- DESCRIPTION: SEQ .ID NO:37 ; : 
GGGAGCUCAG AAUAAACGCU CAAUCGUGUC GCCACCAGCC UUUCUCGUGC 
GCCUUCGACA UGAGGCCCGG AUCCGGC ' 



WO 96/27605 



PCI7US96/03097 



; .-, <60. . • 

K'2J- INFORMATION :FOR SEQ ID 'NO.: "3 "8::* " ' / " 

■ * , SEQUENCE .CHARACTERISTICS-:- •, ' 

■ ' (A) LENGTH: Tl nucleotides " 
• • : (-B.) . TYPE : nucleic -acid 

(C) STRANDEDNESS .: s Ingle , 
. (D) ' TOPOLOGY.*, "linear . 
( i i ) MOLECULAR' TYPE : RNA 

, .( IX) ^ U ^ H£R INFORMAT iON:: " All C ; 's are 2 ' -NH 2 .cytosine ; 

(ix.) FEATURE: •• ; t . , 

' (D) OTHER INFORMATION: All MT'-s are 2 ' ~NH 2 uracil 

(xi) SEQUENCE DESCRIPTION: ;SEQ ID "NO: 3 8;: cn ' 

GGGAGGACGA UGCGGNNNNN NNNNNNNNNN - NNNNNNNNNN :NNNNNNNNNN 50 
NNNNN C AG AC ' GACGAGCGGG A ' 

C2 ) INFORMATION FOR SEQ ID NO : 3*9 : 

- t l ( i ) SEQUENCE" CHARACTERISTICS-:. . . \ 

. . - (A) LENGTH: 71_ nucleotides^ ■ _ - _ 
' • "(b") TYPE:' nu^Teic' acTd ' ~ 

.(C) STRANDEDNESS: single. 
(D) TOPOLOGY: linear 
, . (ii) 'MOLECULAR TYPE: RNA 

■ (ix) FEATURE: ■■ . 

* ( D ) OTHER INFORMATION : All Cs. are 2 ' -NH 2 cytosine 

(ix) FEATURE: ' - ' f - - * . r 

(D) OTHER INFORMATION : * : All U' s are 2 ' -NH 2 uracil 

(Xi)- SEQUENCE DESCRIPTION: SEQ ID NO:39: ■ 
GGGAGGACGA UGCGGCAUGA UCUAGGUAAA • GACAUAUCAC. UAACCUGAUU : 5-0 
GUGCCCAGAC GACGAGCGGG A . ' 

' X2 ) INFORMATION FOR SEQ . ID NO :'4'0.: . 
• ' (i ) SEQUENCE CHARACTERISTICS :. . 

(A) LENGTH: 71 nucleotides 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS.: single 
•(D). .TOPOLOGY: 'linear 

.(ii)' MOLECULAR TYPE: RNA 

: (ix) FEATURE: ■ • • " / 

(D) . OTHER INFORMATION: All C' s are. 2 "-NH 2 cytosine 

( ' ) FEA.TURE * 

1 (D) • OTHER INFORMATION:: All U' s are 2 ' -NH 2 uracil 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 
GGGAGGACGA UGCGGCAGUA AUCUUUGGUA UCAAGAUUAC UGGGAUGUCC 50 
. GUGCCCAGAC GACGAGCGGG A 

(2) INFORMATION FOR SEQ ID.NO:41: 
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(1) '.SEQUENCE 'CHARACTERISTICS-.: ' 
■ (A) LENGTH:: '7.1 -.nucleotides 
•■CB-) TYPE-: 'nucleic, acid... 

(C) .STRANDEDNESS: single 

■JCD.) 'TOPOLOGY: linear . ■ . * 

(ii) 'MOLECULAR TYPE: RNA ' 
( ix.) FEATURE:: \ 

r(:D) ^OTHER INFORMATION:: All *C.s are 2 ' -'NH 2 cytosine 

,(lx) FEATURE:: 

;(D) OTHER INFORMATION:- .All U's <are :2" - NH 2 uracil- 
Xxi) SEQUENCE DESCRIPTION.: SEQ- ID N0:41: . 
-GGGAGGACGA -UGCGGCAGUA AUCUUUGGUA UCAAGAUUAC -UGGGAUGUGC . 50 
GUGCCCAGAC GACGAGCGGG A 7 1 

(2) INFORMATION FOR SEQ ID NO:42;: 
:(i ) -SEQUENCE CHARACTERISTICS:: 

(A) LENGTH:: 71 nucleotides 
.(B) TYPE: nucleic acid 
"(C) STRANDEDNESS: single 
•(D) . TOPOLOGY: linear 
. (ii) MOLECULAR TYPE: RNA 
' * (ix) FEATURE : - 

(D) OTHER INFORMATION : ' All C;'s are 2 ' -NH 2 cytosine 
(ix') FEATURE: 

iD) OTHER INFORMATION.:^ All U' s are 2 ' -NH 2 uracil 
(xi) SEQUENCE. DESCRIPTION: SEQ ID-No':42: 
' GGGAGGACGA UGCGGCAAAC CAUCUAAGCU GUGAUAUGAC UCCUAAGACA , 50 
■ GUGCCCAGAC GACGAGCGGG A : • ".'71 

(2) INFORMATION FOR SEQ ID NO: 4 3 : 
• (i) • SEQUENCE CHARACTERISTICS^- 

(A) LENGTH: 71 nucleotides 
■ (•B) TYPE: .nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

. (ii) MOLECULAR TYPE: RNA-/. 
(ix) FEATURE:. * 

..(D) OTHER INFORMATION.: All . C 1 s are - 2 1 -NH 2 cytosine 

• (ix)- FEATURE:: . 

• '.(D) OTHER INFORMATION: All U's are 2 ' -NH 2 uracil 
(xi) SEQUENCE DESCRIPTION: SEQ . ID NO::43: 
GGGAGGACGA UGCGG.CAUCG UCAAUGUAGU AGUACUACGU AAGUCACGUG 50 
GUCCCCAGAC GACGAGCGGG. A • • 71 

(2) INFORMATION FOR SEQ ID NO: 44: 
(i) .SEQUENCE CHARACTERISTICS: 
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(A) ;LENGTH:: "71 -nucleotides 

(B) '-TYPE;: .nucleic acid ' 

• -;(C) -STRANDEDNESS.: single' 

CD..)- TOPOLOGY-: linear . . - ; 

(ii.) MOLECULAR "TYPE : RNA ■' .. . . . 

! rX) ^D^^OTHER INFORMATION.: All C ' s are' 2 ' -M 2 cytosine 

( ix'.) FEATURE;: ' >TTT : .. n . 

■(D) OTHER INFORMATION:: .All "U 1 s are ~.NH 2 uracil 
(xi) "SEQUENCE DESCRIPTIONS SEQ ID NO: 44 



GGGAGGACGA UGCGG.CGAUA AUCUUGGUAU CAAGAUUACU GGGAUGUCGC 
GUGCCCAGAC GACGAGCGGG A 



50 
-71 



C2) INFORMATION FOR SEQ ID WO: 45;: .. . . ; 

(i'} ■ SEQUENCE CHARACTERISTICS.: ■. ' - , 

" (A) LENGTH: 71"nucleotides _ • 

(B) TYPE: nucleic acid/. . 

' _ " (C) STRANDEDNESS.: single ; ■ _ . ' 

TOPOLOGY: ' j^e^ar""' "•""7 

' (ii) . MOLECULAR TYPE: RNA. , ' 

(ix) FEATURE: ' 

' (D) . OTHER. INFORMATION-: All C';S. are 2 ' -NH 2 cytosme 

• (ix) FEATURE.:' . ' ' . 

• (D7 OTHER INFORMATION:. Ail U ' s are 2 1 -NH 2 uracil ■ 

' " (xi) ' SEQUENCE DESCRIPTION: SEQ ID' NO :45 :. 
GGGAGGACGA UGCGGCAUAU CUACAUGUAG GUCCUAAUCG AAAUCCAGUU . 50. 
GUGCCCAGAC GACGAGCGGG A ■' 

(2) INFORMATION FOR SEQ ID NO: 46: 
(i.) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: .71 nucleotides • 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single. 

(D) TOPOLOGY : -linear ; '. ' 
"(ii). MOLECULAR TYPE: RNA . 

(ix) FEATURE: 

(D) OTHER INFORMATION: . All C's are 2 1 -NH 2 cytosme 

■ (ix) FEATURE: .. ' 

,(DV OTHER INFORMATION: All U's are 2 1 -NH 2 uracil 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46:' 
GGGAGGACGA UGCGGCAUUA . GUCCGUAGCA UAGCAOJAUC UAAACCAGUU 5 0 

GGGGACAGAC GACGAGCGGG A 

(2) INFORMATION FOR SEQ ID . NO: 47: 
(i) SEQUENCE CHARACTERISTICS: 

'(•A) LENGTH: 71 nucleotides 
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■"(■BO 'TYPE:: ■ ;nuc lei c -acid ■ 

:.(€) :S.T.RANDEDNESS:: -.single . 

ID:) TOPOLOGY-.: linear 
(ii) MOLECULAR .TYPE:: .RNA* 
(/ix) FEATURE:: 

CD3 OTHER INRORMAT.ION:: ATI C s are 2 ' -NH 2 cytosine 
(ix) FEATURE:: 

(D.) OTHER INFORMATION;: -All U J, .s .are 2 ' -NH 2 -uracil 
. (-xi ) SEQUENCE DESCRIPTION :. :SEQ ID NO::47: 
GGGAGGACGA UGCGGCUACA UAGGUUAAGA UUACCUAACC GAAUUAACAU 5.0 
G'CAGCCAGAC GACGAGGGGG A 71 ' 

X'2.) INFORMATION . : FOR- SEQ ID ;NO :'4-8:: / 
: (i') SEQUENCE CHARACTERISTICS:: 

(A) LENGTH: 70 nucleotides 

(B) TYPE-: nucleic acid 
"(C) STRANDEDNESS: single, 

(D) ' TOPOLOGY: linear 

■ .(ii) MOLECULAR TYPE: RNA 
(ix) FEATURE.: V 

(D.:) OTHER INFORMATION.:-' All- C s are 2" -NH 2 ' cytosine 
(ix) FEATURE: 

(D) ■ OTHER INFORMATION: . All U's are 2 ' -NH 2 uracil 
(xi)' SEQUENCE DESCRIPTION: SEQ ID NO:48r . 
GGGAGGACGA UGCGGUAAGU UACUACCGAU ACAACOGAAG- UCCUCUACCC .50 
GUGGCAGA'CG -ACGAGCGGGA " ■ . , 70 

<(2) INFORMATION FOR , SEQ ID NO : 4 9 : \ 
(i) SEQUENCE CHARACTERISTICS: ' 

(A) LENGTH: 71 nucleotides 

(B) TYPE: .nucleic ..acid . 
,(C) STRANDEDNESS : . single 

<D) TOPOLOGY: linear " ". .... 
.(ii) MOLECULAR TYPE: RNA 
(ix,) FEATURE: ' 

(.D) OTHER' INFORMATION : All C ' s* are 2 ' -NH 2 cytosine 
(ix 1 ) FEATURE: 

(D) OTHER. INFORMATION: All U ' s .are *2 ' -NH 2 uracil 
(xi,) SEQUENCE DESCRIPTION: SEQ ID NO:4 9: 
GGGAGGACGA UGCGGCAUUA CUAAGAUUAA CAGCUUAGUA -UAACAGCCUC 50- 
CUGUGCAGAC GACGAGCGGG A 71 

(2J INFORMATION ■ FOR SEQ ID NO : 5 0.: 

■ (i) SEQUENCE CHARACTERISTICS : 

.(A) ,LENGTH: 71 nucleotides 
(B) TYPE: nucleic acid 
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■ (,0) ' STRANDEDNESS.: 'single 

:(D) ' "TOPOLOGY": ..linear . ' . * 

UiJ -MOLECULAR TYPE:: RNA • 
(ix-) FEATURE-:: ' . ■* • 

.(D) MOTHER INFORMATION : . All C ' s are 2 ' -'NH 2 -cytosme 

■ (ix) FEATURE: ' ; ' .. . 

■ \ %)U.) - . "OTHER INFORMATION:: -All U are T\ -NH 2 uracil . 
'* (xi ) SEQUENCE DESCRIPTION.: SEQ ID .NO : 50;: . 
•GGGAGGACGA . UGCGGCACGU ACAGUCUAAA AGUGUGUUAG UGUAGCGGUG - 50. • 
GUGUGCAGAC 'GACGAGCGGG A . ' ' ' / .. ' ' 1 

12-) -INFORMATION FOR SEQ ID NO : 51: 
V (i-) SEQUENCE -CHARACTERISTICS:: ; i- * ■ 

' ..(A); LENGTH.:' ' 7 0 nucleotides - .'. 

■ • /(B) . TYPE: nucleic acid " v 

(C)" STRANDEDNESS: single- , 
•(D). ' TOPOLOGY : linear 

' (ix) FEATURE : •' ' ' V - . 

" ID), ,' OTHER INFORMATION: . All, C"s. are -2'-NH 2 cytosme . 

' (ix) • FEATURE: " ■ ; / 

' - (D) OTHER INFORMATION: ' All ' U' s are 2 ' -NH 2 uracil 

' (xi) SEQUENCE DESCRIPTION: SEQ ID, N0.51-: ■ ; 
' GGGAGGACGA. .UGCGGCAGUA GCAAUAAGAC -UACUGUAGGG UUGAAUCCGU • ■ 50 
GCUGCAGACG ACGAGCGGGA" ' // 

*' (2) • INFORMATION FOR SEQ ID NO-: 52 : 

SEQUENCE " CHARACTERISTICS : ' ' ; ' . - ■ . " ■ 

- (A) 'LENGTH: 71 nucleotides ■ ■ 

•(B) ' TYPE : nucleic acid^ ." 
~ (C)' STRANDEDNESS.: single 

. (D) TOPOLOGY : linear - . 

(ii) MOLECULAR TYPE.: RNA \ 
(ix) -FEATURE : " ~ ' ; ' 

- - ;(D) OTHER INFORMATION :- . All C V.s- are 2 ' -NH 2 cytosme 

' (ix) FEATURE : • . • 

• (P ) OTHER INFORMATION: '.All U' s - are .2 ' -.NK 2 uracil-. < 

(Xi) SEQUENCE DESCRIPTION: SEQ. ID NO:52 : ■ 
GGGAGGACGA UGCGGCAUUA CUAAGAUUAA CAGCUUAGUA UAACAGCCUC , 50. 
CUGUGCAGAC GACGAGCGGG A . 

(2) INFORMATION FOR SEQ ID NO: 53: 
(i ) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: . 71 '.nucleotides 
"* ' .(B) TYPE:: nucleic acid . 
■ (C) STRANDEDNESS: single 
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i(D) TOPOLOGY.:: linear 
(ii) MOLECULAR TYPE.: RNA 
, -(ix) FEATURE- , 

CD:) OTHER INFORMATION:: All C*'*s .are 2 ' -NH 2 cytosine 
./(ix)- FEATURE:: ' 

CD) OTHER INFORMATION: All U's are :2'' -:NH 2 uracil 
:(.xi,) SEQUENCE DESCRIPTION- SEQ ID NO-: 53:: 
GGGAGGACGA UGCGGUGGAU GCGUACCAGU AUCCUAAACU AAACCUAGCG : 5t>. 
' UGCCCCAGAC GACGAGCGGG ;A "-71 

(2.)' INFORMATION ;FOR 'SEQ ID .NO : 54 : 

(i) SEQUENCE CHARACTERISTICS : 

.. (A) LENGTH:: 770 nucleotides 

(B) * TYPE:: nucleic acid , 

(C) STRANDEDNESS,:" single 
. CD;) TOPOLOGY:: linear / 

(ii) MOLECULAR TYPE: RNA 
• '( ix) . FEATURE : 

- (D) OTHER" INFORMATION: All C's -are 2" -NH 2 cytosine 
. (ix) FEATURE: . 

(D) OTHER INFORMATION: All U's are 2 ' -NH 2 uracil 
(xil. SEQUENCE DESCRIPTION: SEQ ID NO: 54 : 

GGGAGGACGA UGCGGGCAGU GUGUAUUGAA GUAUAACUCU GUGAUCACCU- 50 
GCUGCAGACG ACGAGCGGGA ' '70 

(2) INFORMATION FOR SEQ ID NO,: 55 : 

(i) SEQUENCE .CHARACTERISTICS: " ' 
(A) LENGTH;: 71 nucleotides 

. ■ ■ (B-) TYPE:- -nucleic acid 

■(C) STRANDEDNESS : single 
CD) -TOPOLOGY: linear ' 

(ii) MOLECULAR TYPE: RNA 

(ix) FEATURE.:- . ' \ \ ^ 

(D) ' OTHER INFORMATION: All ' C '.s • are .2 1 -NH 2 cytosine 
(ix) FEATURE:: ' 

(D) ■ OTHER INFORMATION: All U'S- are 2 ' -NH 2 uracil 
..Cxi) SEQUENCE DESCRIPTION.: SEQ ID NO: 55 :. 
GGGAGGACGA UGCGGCACUA AGUAUCGUCA CUAGCAUCAU GACGGAACCC 50 
GUGCCCAGAC GACGAGCGGG A' 71 

:(2 ) INFORMATION FOR SEQ ID NO : 56 : 
(i:) • SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 71 nucleotides 
.(B) TYPE : nucleic acid ' 

(C) STRANDEDNESS: - single . 

(D) TOPOLOGY.: linear 
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'■ (ii.) -MOLECULAR ■.TYPE.: 'RNA* .' \ : , ' 

■ :(ix) 'FEATURE:: 

.(. D ) OTHER .INFORMATION:: All . C G ';s -are \2 ' -NH 2 cy.tosme 

:(ix) 'FEATURE:: ' - .' ' . ~ 

-(TO OTHER- .INFORMATION-: . All 'U 1 -s .-.are .2 M -:NH 2 uracil . 

' (xi-) SEQUENCE. DESCRIPTION': :SEQ -ID ;'NO : 5'6,:: 
GGGAGGACGA UGCGGCAGUC CAAAUGUAUA ACAAGUAGCU GGUCAAACCC ■ ,50 
UUGGCCAGAC GACGAGCGGG A . , 71 

.(.2 ) , INFORMATION >F k OR SEQ • ID NO'-: 57.: . ; 

' SEQUENCE CHARACTERISTICS:: v ' 

-(A) .-LENGTH-:- 71- nucleotides 
•(B) 'TYPE-: .nucleic acid ,/ '• / : 

(C) STRANDEDNESS: single. , 
- • (D) TOPOLOGY: linear;., V \ / 
(ii;)' MOLECULAR TYPE: RNA . ^ . 

• (ix) FEATURE:' * , .. '[ 

„: „,„.',„, _ , m.) „ OTHER „INEORMAT,I,ON,:, AlLJ?" g^.gre, Z^hi ^ os ^!L 

' ' ■■ ( ix) FEATURE : '.' ; , "". , . ■ '" 

- (D-) OTHER. INFORMATION.:/ .All U' s are 2.' -NH 2 uracil • 

• : ( X i) SEQUENCE DESCRIPTION.: SEQ ID NO : : 57:: 

:. GGGAGGACGA 'UGCGGCAUGU CAAUACAAGC; AUGUAAUCCA: CUAAGCAUCU. - • 50 
* GUCCCCAGAC 'GACGAGCGGG A . , ; " 7L 

12') INFORMATION FOR SEQ ID NO: 58 : . . / ' 

■ ■ (i) SEQUENCE CHARACTERISTICS : . 

.(A) ' LENGTH: ' 71 nucleotides ./ ; 

(B-)- TYPE.: nucleic acid ■ - 

(C) -STRANDEDNESS.: single 

: * (D) TOPOLOGY:: linear - 

. (ii) MOLECULAR TYPE: RNA 

■ . (ix) FEATURE.: 

■ XD) OTHER INFORMATION:. All C's-are 2/ -NH 2 cytosine 

(ix) FEATURE.:' ' * . . ' 

(D) OTHER INFORMATION: All U" s are '2 ' -NH 2 uracil 

■ (xi ) SEQUENCE DESCRIPTION : SEQ ID NO.: 58: . 

- ^GGAGGACGA ^ ' 50 

' GUGUGCAGAC. GACGAGCGGG A 71 

X2) INFORMATION FOR .SEQ ID .NO: 59: 
' (i) SEQUENCE ..CHARACTERISTICS : 

(A) LENGTH: 71 nucleotides 

(B) TYPE: .nucleic' acid 

.(C) ■ STRANDEDNESS: single ( 
•(D) TOPOLOGY: . linear ■ 
(ii). MOLECULAR TYPE- RNA . 
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(ix) FEATURE:: 

(D) OTHER INFORMATION:- All C':s are 2 ' -NH 2 cytosine 
(ix) FEATURE: • ' - 

CD) OTHER INFORMATION: All.U"s are .2" -*NH 2 *.urac;il • 
'(xl) SEQUENCE DESCRIPTION: :SEQ ID :NO:r5 9-: 
.GGGAGGACGA UGCGGCAGUA GAUUGAAUGC. AUCGUCACGU AAACUGCGUG 50 
GUCCCCAGAC GACGAGCGGG A ~ ' '7.1 

iCZ) INFORMATION .-FOR .SEQ ID NO: 60;: ' . 

(i) SEQUENCE CHARACTERISTICS;: 
.HA) LENGTH: 71 nucleotides. 

. (B) TYPE-: nucleic acid * 
■(C) STRANDEDNESS: single 
■(D) TOPOLOGY:: linear . .- . 

( ii ) MOLECULAR TYPE: RNA' ' . , > 
(ix) FEATURE: 

(D) OTHER INFORMATION,: .All C\s are.'2'-.NH 2 cytosine 
(ix) FEATURE: 

•(D) OTHER INFORMATION: - All- U»s are 2 1 -NH 2 uracil 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO.: 60: 
GGGAGGACGA UGCGGCAGUA AACCUGUAUA GCCGUACUAA CAACCUCACC 50 
GUGCCCAGAC GACGAGCGGG A -71 

(2).. INFORMATION FOR SEQ ID NO :-6 1 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 71 nucleotides 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS:- single 

(D) .TOPOLOGY;: linear 

(ii) . MOLECULAR TYPE: RNA - 
(ix) FEATURE.: - 

' (D)' OTHER INFORMATION: All C's are '2 ' -NH 2 cytosine 
(ix) FEATURE: - ■ ' ' ' 

. (D) OTHER ' INFORMATION.: All U ' s are 2 ' -NH 2 uracil 
...(xi) SEQUENCE DESCRIPTION: SEQ ID NO:-61.: 
GGGAGGACGA UGCGGCAGAU GUCCUAGAUU .UGGAUGUGUA ACUAAGGUUG . 50 
-UGGUGCAGAC GACGAGCGGG A 71 ■ 

(2J . INFORMATION FOR SEQ ID NO: 62:: .' ' 

(i) SEQUENCE CHARACTERISTICS:- 

(A) LENGTH: 71 nucleotides 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 
■ CD) TOPOLOGY: linear- 

(ii) MOLECULAR TYPE : RNA ' " 
(ix) -FEATURE: ■ 
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... ."' : ; 68 " ' ' ' ' . 

' (D-) ' OTHER' INFORMATION :' All C M -s are 2 ' -NH 2 cytosine 
.Cixr) -.FEATURE-' . ' ' \ \ 

■ >m) . --OTHER INFORMATION: ' .All. U' s are 2 ■ -:NH 2 ' -uracil', 
'. . >(;xl/) ' 'SEQUENCE "DESCRIPTION :' SEQ ID :NO:: 62 : 

-GGGAGGACGA '; UGCGGCAAUA GCUAGACUCU . CAAAGAUGUG ' UAAAACAGCG . 50 
-1UUGGCCAGAC '.GACGAGCGGG A . ■ • ' ' .' \ '. ' *. • .71 

' INFORMATION :FOR SEQ ID NO:^6 3:: 

SEQUENCE CHARACTERISTICS;: : . • ' 
• ,(A) • .LENGTH : . 10 nucleotides . ':;'•/■ 

TB5) TYPE : /nucleic acid • • . ; / ■. 

•:(C). S TRANDEDNE S S ': single . ... 
' . ' m) - TOPOLOGY-.: • linear'' ' ' . ( 
•'•(ii:) MOLECULAR TYPE.:' "RNA \ ■ ; / , ; 

■ ( ix) FEATURE: .• • . ; ' ; L \ — . 

* ■ (D) OTHER INFORMATION.: All 'C's are 2:'.-NH 2 cytosine 
" . ' : (ix.) FEATURED. "'■ V " - ■ v V - \ " ' ■■ ' 

— ^(«D^^ s'-axe-^-^NHr : ur ac±l-- - 

: • ;(xi) SEQUENCE DESCRIPTIONS SEQ ID NO : 63 : . . 
GGGAGGACGA UGCGGCAGCA UCGACUCUGU AAU C AG AU AA * AUCAGGUGGG ' 5 0 
; UGUGCAGACG ■ ACGAGCGGGA ' ■ v " 70 

• (2:) INFORMATION FOR SEQ ID NO : 64: ; 

(i) .SEQUENCE CHARACTER I ST1CS •: ' " 

(A) LENGTH : 11 nucleotides 
IB)-' TYPE: nucleic acid. 
; ..' .■ ■ ( C.) STRANDEDNESS : single ' . • 

: -(D) TOPOLOGY- linear . 

(ii) MOLECULAR TYPE-: RNA ; ' 

(Ix) FEATURE:: • ' \ • • , - 

:(D) OTHER INFORMATION: All C's are ' 2 ' NH 2 cytosine 
•'(ix) FEATURE-:; . •- ^ ; . 

(D) OTHER INFORMATION: ' Al 1 U ' s < are 2 1 - NH 2 uracil 
•( xi ) SEQUENCE DESCRIPTION : ' SEQ ID NO: 64 : 
.GGGAGGACGA -UGCGGCAACA AGUAUCAAUC AAACGUCGUC , AUAGGUUACC \ ,50 
"UUGGCCAGAC GACGAGCGGG A ;. / ' • ' ■'..-,..,[ 71. 

(2) INFORMATION FOR SEQ ID NO: 65: , 

(i) "SEQUENCE CHARACTERISTICS;: 

. (A)- LENGTH: 70 nucleotides; 
*(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
' (D) TOPOLOGY.;: 'linear 

( ii) MOLECULAR TYPE*: RNA 
(ix) FEATURE: 

.(D) OTHER INFORMATION': All C's are 2 11 -NH 2 .cytosine 
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:(ix) 'FEATURE::' 

,(i>;) 'OTHER INFORMATION;: ,AT1 ? .U al :s :are 2"' -;NH 2 .uracil 

,(xi) .SEQUENCE" DESCRIPTION:: ~SEQ ID :NO;: ; 65:: 
GGGAGGACGA UGCGGCAGCA UGUAAUCAAU.ACUGCAGCAU ' AAACUCCGUG , 50 
UGCCCAGACG ACGAGCGGGA " '? : 0. 

<C2') INFORMATION ?FOR -SEQ 'ID l NO::-:6-6:.: 

r (i') 'SEQUENCE CHARACTERISTICS-.: * 
'(A)- 'LENGTH: '70 nucleotides 
'(B.) TYPE: -nucleic .acid 
IC.) STRANDEDNESS: .single 
.CD,) TOPOLOGY.: linear 
*(ii) MOLECULAR TYPE:: RNA 
(ix) FEATURE : . 

(D-) OTHER INFORMATION- All C '.s are 2 , .-JSFH 2 ■ cy.tosine 
.(ix-) . -FEATURE: 

CD) . OTHER INFORMATION: All U'-s are "2* 1 -NH 2 uracil 
(xi) SEQUENCE- DESCRIPTION:: SEQ ID NO:-66: 
GGGAGGACGA UGCGGCAGUA AUCUUGGUAU CAAGAUUACU GGGAUGUGCG 50 
UGCCCAGACG ACGAGCGGGA \ 70 

(2) INFORMATION FOR SEQ ID NO:: 67 : .. " . 
•(1) SEQUENCE 'CHARACTERISTICS..: ■', 
(A') LENGTH.: • 71 nucleotides 
CB) TYPE: nucleic acid 

(C) STRANDEDNESS: ' single 

. (D) TOPOLOGY: linear ■ - 

(ii) MOLECULAR TYPE :. RNA 
. '(ix) FEATURE: 

. -(D) . OTHER INFORMATION:. All C s are 2 ' -NH 2 cyt-oslne 
(ix) FEATURE: ' ' • 

(D) . OTHER INFORMATION: .All U's are 2 ' -NH 2 uracil 
• (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 67: . 

GGGAGGACGA UGCGGCAUAU : CAUGGUGAUC UUGAUCCAAU AACCGUGAUU "5*0 
GUGCCCAGAC GACGAGCGGG A 71 

(2) INFORMATION FOR SEQ ID' NO: 68-: 
(i.) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 71 nucleotides 
{-El .TYPE : nucleic acid 

(C) STRANDEDNESS: single ■ 

(D) TOPOLOGY: linear 

(ii) MOLECULAR TYPE: RNA ^ 
(ix) FEATURE: . 

CD) OTHER INFORMATION: ..All C s are 2 • -NH 2 cytosine 
(ix) FEATURE: 
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. ■ (;-D) OTHER INFORMATION:: .All U 1 -s are :2;';-:NH 2 .uracil . 
(xi) SEQUENCE DESCRIPTION.: "SEQ TD NO.: €8.: 
GGGAGGACGA UGCGGCAGUG UGAUUAACAU AGCGGAUUAA CAACACUGUC 5*0. 
GUGGGCAGAC GACGAGCGGG A 11 

;(;2 ) INFORMATION TOR SEQ -.ID -NO : .6.9:: . 

i±) : SEQUENCE CHARACTERISTICS;: . . ' - • ' 

.(A) . LENGTH.: 71 nucleotides 
'( B ) ' TYPE : nucleic acid 
tC) STRANDEDNESS: single 
"(CO TOPOLOGY: linear 
(ii;) MOLECULAR TYPE: RNA 

(ix) FEATURE:: ' 
• • :(-D) OTHER INFORMATION : All C s are .2" -NH 2 cytosine 

. (ix) FEATURE: ' 

. .(D) OTHER I N FORMAT I ON : v All U ' s • are 2 ' -NH 2 uracil 
■ '(.xi) SEQUENCE DESCRIPTION: SEQ ID -NO :'6 9-:: ' 1 f 

■ i GGGAGGACGA^UGCGGGGAAG-,AUOAAUCGGA^U ." ,.;5 

CUGCCCAGAC GACGAGCGGG A ; ; ; 71 . 



(2) INFORMATION FOR SEQ ID NO: 70:: 

• SEQUENCE CHARACTERISTICS: . ' , . . 

• ;(A) . LENGTH: 71 nucleotides 
(B) .TYPE,: nucleic acid ' . 
■.(C)" -STRANDEDNESS.: single 
.(D) TOPOLOGY: linear ' ." • 
(ii) .MOLECULAR TYPE: RNA. 
(ix) FEATURE: 

(D) OTHER INFORMATION: All C's are 2 ' -NH 2 cytosine 
(ix) FEATURE: 

(D) OTHER INFORMATION: All U's are 2 ' -NH 2 uracil 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 70: 
GGGAGGACGA UGCGGCAGAU CUACAAUCAG AUUGACUAAU CAUGAUCCGC 50. 
CUGCCCAGAC GACGAGCGGG A 71 

C2.) INFORMATION FOR SEQ ID N0:71: 
(i) . SEQUENCE CHARACTERISTICS: 

•(A) LENGTH: 71 nucleotides 
..(B) TYPE : nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

' (ii) MOLECULAR TYPE : RNA , ■ 

(ix) FEATURE: • 

(D) OTHER INFORMATION;: . All C's are' 2 ' -NH 2 cytosine 

Ux) FEATURE.: 

(D) OTHER INFORMATION.: All U's. are 2 ' -NH 2 uracil 
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Cxi') SEQUENCE 'DESCRIPTION:: SEQ' ID NO::*7«l:: 
GGGAGGACGA -UGCGGCAUGA ACUGAUAAUA .AGGUUCAUAG 'CUUGAGGGUG 50 
UUGGCCAGAC sGACGAGCGGG :A '^1' 

(2 ) TNFORMATXON iFOR :SEQ ID -NO .: .7.2 :: 

Xl>) .-SEQUENCE. CHARACTERISTICS:: ' 
' &A) LENGTH: '71 nucleotides 
•■{•B') TYPE*:: nucleic acid 

(C) STRANDEDNESS:: single 

(D) TOPOLOGY- linear 
(i'i ) .'MOLECULAR TYPE : ' RNA 

,( ix) FEATURE : ' . 

I'D)- OTHER INFORMATION: All C".s are .2 ' -NH 2 .cytosine 
rix-) FEATURE:: 

(D.) ' OTHER INFORMATION: All U'^s are 2 71 -NH 2 uracil 
.-•Cxi.) .SEQUENCE DESCRIPTION:- SEQ ID/N0^72.: 
GGGAGGACGA UGCGGCUAAU GAGCUUGAUA ACAGGAUGUU AUCAAGCCGG 50 • 

CUGUACAGAC GACGAGCGGG A " " 71' 

: {2) INFORMATION FOR .SEQ; ID .NO : 73 : * 
'(I) SEQUENCE 'CHARACTERISTICS: 

.(A) LENGTH: 70 nucleotides . 
(B : ) TYPE: nucleic ,acid 
.(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 
(ii) MOLECULAR TYPE: RNA 

(ix-) FEATURE: * 

CD) -OTHER INFORMATION All C's are 2 ' -NH 2 cytosine 
(ix) FEATURE.: . 

(D) OTHER- INFORMATION:, ATI U' 1 s are 2"-NH 2 uracil 
(xl) SEQUENCE DESCRIPTION: SEQ ID NO:*73: 
GGGAGGACGA UGCGGCAUGU ACAUAGUAUG ACUCGUGAUC UGCCUCCAUG ' 50' 
GUCCCAGA'CG ACGAGCGGGA . ?'0 

(2) INFORMATION FOR SEQ ID NO: 74: 
(i) .SEQUENCE CHARACTERISTICS:: 

(A) LENGTH: -71 nucleotides 

-(B) TYPE :, nucleic acid 

CO STRANDEDNESS.: single 

'(D) TOPOLOGY:' linear' 
(ii.) -MOLECULAR TYPE: RNA 
(ix-) FEATURE:, 

(D) OTHER INFORMATION,: All C's are 2' ; -NH 2 cytosine 
(ix) FEATURE,: 

■(D) OTHER INFORMATION-: All U' s are 2 * -NH 2 • uracil 
. (xi) SEQUENCE DESCRIPTION: SEQ ID NO:*74t . 



WO 96/27605 



PCTAJS96/03097 



. 12 ■ . ' 

GGGAGGACGA UGCGGCAGUG GUACCUGAGU -ACCACUAUAG CUGGAUAUAU 5 0 

GUGUCCAGAG GACGAGCGGG A . "71 

12-) -INFORMATION FOR SEQ ID :NO :T7 5;: . 
• SEQUENCE. CHARACTERISTICS: 

(A) LENGTH : . "71 .nucleotides 

(B) TYPE.: nucleic -acid •, 

(C) STRANDEDNESS: single 
-(D) TOPOLOGY- '.linear 

ill) MOLECULAR TYPE.: RNA •". 
,(ix) . FEATURE.;: 

. . (D<) OTHER INFORMATION-: All C ' s are 2 ' - ; NH 2 cytosine 
(ix) FEATURE.: ' 

(D-) OTHER INFORMATION;: All TP s • are 2 ' -NH 2 uracil 
:(xi) SEQUENCE DESCRIPTION: :SEQ ID. NO- 75 : 
GGGAGGACGA UGCGGAUUUU UCAACGCUUU ACACGCACAC UGAUUUAGUU ' ' 50 
AUGGG CAGAC GACGAGCGGG A ' 71 

(2) INFORMATION FOR SEQ ID NO: 76 : 

. Vi) SEQUENCE CHARACTERISTICS;: V. ; 
(A) LENGTH: 70 nucleotides 
-■ (B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY : linear 

. (ii) MOLECULAR TYPE: RNA ... 
(ix) FEATURE: 

(D) OTHER INFORMATION: All -C's are 2 1 -NH 2 cytosine 
tlx) FEATURE:: . 4 , 

' (D) OTHER INFORMATION.: All Fs are 2'-NH 2 uracil' 
(xi') SEQUENCE DESCRIPTION : SEQ ID NO : 76 : 1 ; 

GGGAGGACGA UGCGGCAUAG CUAAAUAACA CUAACUAUGC CAAACGUCCG ' . 50 
UGUACAGACG ACGAGCGGGA ' * 70 

(2) INFORMATION FOR SEQ ' ID NO : 77-: 
• (:i.) SEQUENCE CHARACTERISTICS;: 

, (A) LENGTH: 71 nucleotides 
,( B) TYPE : nucleic acid 
■(C) STRANDEDNESS: single 
(D) TOPOLOGY;: linear 
(ii) .MOLECULAR TYPE.: RNA ' 
(ix) FEATURE: 

(D) OTHER INFORMATION: All C s are 2 1 -NH 2 cytosine 
(ix) FEATURE: 

"■(D)- OTHER INFORMATION: All U 1 ' s are 2 ' -NH 2 uracil 
(xi) SEQUENCE DESCRIPTION: SEQ ID NOT77: 
GGGAGGACGA UGCGGCAUGA ACUGAUAAUA AGGUUCAUAG CUUGAGGGUG, 50 
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•UUGGCCAGAC -GACGAGCGGG iA . ' • '7.1 

12:) -I NFORMATI ON TOR SEQ 'ID ;NO:f7'8:: . 
>(r) • -SEQUENCE -CHARACTERISTICS:: 

■-(A') . . LENGTH;: .71 Tiucleotiaes . . 

:( ; B') TYPE : .nucleic .acid - . 
-CO) STRANDEDNESS;: -.single- 
KD;-) TOPOLOGY:: linear 
.(.'ii') -MOLECULAR TYPE-: RNA 

.(Ix.) FEATURE*: " ' ' 

' :(D) OTHER INFORMATION: All 'C ;, is -are *2 ' — NH 2 cytosine 
(Ix) FEATURE:: ' . ' - , 

'CD;)' 'OTHER INFORMATION:: .All- Ws .are 2 ' -NH 2 "uracil 
' -(.xi*) SEQUENCE DESCRIPTION.: SEQ. ID NO : '78.: 
GGGAGGACGA UGCGGUAGGA CGAAACAUAG UCUACCAGCA 'GCCUCCAAGC ; 5'0 - 
CCCCCCAGAC /GACGAGCGGG A "71 

. (2) INFORMATION FOR SEQ ID NO: 79 :. • \ • / , . : • • 

, . ; (i :) . SEQUENCE CHARACTERISTICS: / 
{A) LENGTH: 71/ nucleotides 

(B) /TYPE: nucleic acid 

(C) STRANDEDNESS: single. • . , 1 
' . (D) TOPOLOGY: linear " , 

(ii;) MOLECULAR TYPE: RNA . ' ' / ; 
(Ix)' FEATURE.: ' ' : 

' ' \ (D-) OTHER INFORMATION: All 'C s are 2 1 -NH 2 cytosine 

". (ix) /FEATURE: - * / " 

(D) OTHER INFORMATION: ' All 'U' s are 2 ' -NH 2 uracil 
' ; ■ (xi/)' -SEQUENCE "DESCRIPTION:. , SEQ ID .*NO:/7 9~ 

GGGAGGACGA UGCGGCAGUA AUCUUGGUAU CAAGAUUACU GGGAUCUGUC 50 
■GUGCCCAGAC GACGAGCGGG A. - * 71 ' 

(2). .INFORMATION FOR SEQ ID NO: 80 : , . - 

"(i) .SEQUENCE CHARACTERISTICS: 
/*/'■ (A) LENGTH r 69 ' nucleotides » 

. . (B.) TYPE: nucleic acid / ".- 

iC) STRANDEDNESS: single 
;(D) TOPOLOGY: linear 
- (ID . MOLECULAR TYPE: RNA 
.' ^ .(.Ix) FEATURE: ' ' 

. (D) OTHER INFORMATION: All C s ■ are .2 1 -NH 2 cytosine 
tlx) FEATURE;: 

(D) OTHER INFORMATION:' All U 1 s are 2 ' -NH 2 uracil 
(xi) SEQUENCE .DESCRIPTION: SEQ ID NO.: 8 0-: 
GGGAGGACGA UGCGGCAAGU AGUGUACAUA CAAUGCCAAG UCUCCCGGGU- 50 
GUACAGACGA CGAGCGGGA • . ■ -69 
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X2 ) INFORMATION :F0R -SEQ "ID NO:: 81;: ' ; 

:<i9 SEQUENCE CHARACTER 1ST I OS •.: ... 

(A) . LENGTH:: ">71 /nucleotides * _ x 

■IB) TYRE::, nucleic acid ' . . , 

• .fG) :STRANDEDNESS : single < 
t.CD)' ' TOPOLOGY: linear 

/ ' '.iii.) :molecular type -, rna 

••(IX) FEATURE-: ; . 

•(D) OTHER' INFORMATION-: All :0 : ' s are 2 : '-NH 2 cytosine 
•(Ix-) FEATURE.: . . . , , ' ' 

(D) OTHER INFORMATION! :Al l'U M 'S are 2 ' -NH 2 uracil 

• ' ,(xl') • SEQUENCE DESCRIPTION-: .SEQ TD NO : 81:: ■ ' 
GGGAGGACGA "UGCGGCAGUA AUCUUGGUAU ' CAAGAUUACU GGGAUCUGUC " 5 0 
GUGCCCAGAC GACGAGCGGG A . ' ' . 71 

(2). INFORMATION FOR SEQ ID NO : 8 2.: ' 

■(!-). SEQUENCE CHARACTERISTICS::/; 
..... 4A-)"-- LENGTH- ^O-nuel-eot ides- . - 

{ B) . TYPE: nucleic acid ' 

• " . • ' (;C) ' STRAND EDNESS : single ' 

(D) TOPOLOGY: linear • 
(ii) MOLECULAR TYPE: ' RNA 
(ix) FEATURE: . • 

■(D)' OTHER INFORMATION: ■ .All' C s are 2' --NH 2 cytosine 
(ix) „ FEATURE : . 

-(D) OTHER ^ INFORMATION: All'U's are 2 1 -NH 2 uracil 
(xi) SEQUENCE DESCRIPTION: 'SEQ ID NO: 82 : 
GGGAGGACGA UGCGGCAGUA GGGAUCUUG A GAAGUACUAC "UGCAGCCCUG 5 0 

. UGCCCAGACG ACGAGCGGGA , ■ '70 

.(2) INFORMATION FOR SEQ ID NO:-83V, 

(I) .SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 71 nucleotides 

(B) TYPE.: nucleic acid . , 

(C) STRANDEDNESS : single • 

(D) TOPOLOGY:' linear . 

(II) MOLECULAR' TYPE: ■ RNA ' . . 
(ix.) FEATURE: 

(D) OTHER INFORMATION: All C's are , 2 * -NH 2 cytosine 
(Ix.) FEATURE.:.' 

(D) - OTHER INFORMATION: All.U's are 2 1 -NH 2 . uracil 
(xi) SEQUENCE DESCRIPTION: SEQ 'ID ' NO : 83 : 
GGGAGGACGA UGCGGCAUGA UAAUGGAUUA CAUCAUGAAG CUUAAGACU.C 50 
CUGUGCAGAC GACGAGCGGG A -71 

(2,) INFORMATION FOR SEQ ID* NO:: 84 : 
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(i.) .'SEQUENCE 'CHARACTERISTICS.: 

;(-A) ^LENGTH- '71 nucleotides 
■••CB") 'TYPE- .:nucle:ic • acid 

■(C) .STRANDEDNESS:: single 

.(D) "TOPOLOGY:: linear 
•Ui.) JMOLECULAR TYPE;: 'RNA 
( ixi) FEATURE-;: 

im -OTHER .INFORMATION::' .All "CVs : are 2 1 -*NH 2 .cytosine 
*(ix) '.FEATURE:: 

.-(D) "OTHER INFORMATION: ' All U's are 2 ' -NH 2 uracil 
(:xi) 'SEQUENCE DESCRIPTION-: -SEQ ID ;NO::-84:: - 
GGGAGGACGA UGCGGAAUCA AUACCGUAAG UCCCUGUAAC UAGUUAGGUU 50 
■.GUGCCCAGAC GACGAGCGGG A ' 71 

(.2) INFORMATION FOR SEQ ID NO : 85: ' . 

U) 'SEQUENCE CHARACTERISTICS.: ■ 
(A) LENGTH: '71 nucleotides 
:{B.) TYPE: nucleic acid ' 
:(C) STRANDEDNESS: single .' 
■' >(D.) TOPOLOGY: linear 
(ii.) MOLECULAR TYPE: RNA 
(ix) FEATURE: ■ . \. 

,(D.) OTHER INFORMATION-: All CVs are 2 ' -NH 2 cytosine 
(ix) FEATURE: 

ID) OTHER INFORMATION: . All U 1 s are . 2 ' -NH 2 - uracil 
(xi) SEQUENCE DESCRIPTION: SEQ ID -NO : 85 : 
GGGAGGACGA UGCGGCAUGC CAUAGUUAUA CCAAUGAUGU GAUGUAGGUG 50 
UGCCUCAGAC GACGAGCGGG A - ' 71 

(2:-) INFORMATION FOR SEQ ID NO :'86 : 

(i.) SEQUENCE CHARACTERISTICS:' ', 

(A) LENGTH: 71 nucleotides 

:(B) TYPE: nucleic acid 

(-C) STRANDEDNESS: single 

■ID) TOPOLOGY: linear 
!ii ; ) MOLECULAR TYPE : .RNA 
(ix) FEATURE;: 

(D) OTHER INFORMATION: .All'.C-'s are 2 ' -NH 2 cytosine 
. (ix) FEATURE:: . * - . 

(D) OTHER INFORMATION :' All U 's- are 2 ' -NH 2 uracil 
Ixi) SEQUENCE DESCRIPTION: SEQ ID NO: 86: 
GGGAGGACGA UGCGGCAAUA GAUAUCAAGC AACCUCCUAG UCAUGGACAU ^50 
GUUCCCAGAC GACGAGCGGG A 71 

(2) INFORMATION FOR SEQ ID NO: 87: 

(i) SEQUENCE CHARACTERISTICS.: . 
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-(A3 LENGTH.: 71 .nucleotides ' 
. wyi IT^PE::^ -nucleic racid 

H'C) 'STRANDEDNESS:.: single 
" ,' .(D.) "TOPOLOGY :• linear 
.'(ii.) -MOLECULAR TYPE::' RNA 
- '( ix ) FEATURE:: " .- • 

. :(:d;) '-OTHER INFORMATION:: .All /C:s. are 12" -NH 2 ^cytosine' 
... (ix) -FEATURE.: 

. <( (D : ) -OTHER INFORMATION:' All U • s 'are .2 ' -NH 2 uracil 
: (xi ) 'SEQUENCE ..DESCRIPTION.: .SEQ ID NO : 87 .: 
'GGGAGGACGA' -UGOGGCUAAU GAGCUUGAUA .ACAGGAUGUU AUCAAGCCGG-. . . 5 0 
CUGUGCA'GAC -GACGAGCGGG A ' ' 71 '■ 

12.) INFORMATION -FOR SEQ ID,' NO - 8 8- *' v ( 

(i) SEQUENCE CHARACTERISTICS.: 

(A) LENGTH:: 70 nucleotides " : . 

(B) TYPE: nucleic acid*- ; " ■ 

— .-- « 

s , ( D. ) TOPOLOGY : ( linear , • - 

' • • '(ii). MOLECULAR TYPE : RNA . • " "•• ' - \ 

( ix) FEATURE ,: 

iU) OTHER INFORMATION: All C 1 s" are 2 ' - NH 2 cytosine 
V ( ix.) FEATURE : . " ; ■ ■ 

.(D) ' OTHER INFORMATION: All U' s are 2 ' -NH 2 uracil 
(xi) SEQUENCE DESCRIPTION: .SEQ ID NO:: 88 : 
• GGGAGGACGA -UGCGGCAGUA -AUCUUGGUAU CAAGAUUACU GGGAUGUGCG 5 0 

UGCCCAGACG A'CGAGCGGGA ' ' . ', ( , 70 

(2) INFORMATION FOR SEQ ID NO: 89.: , ; 

.'(1) ' SEQUENCE CHARACTERISTICS:: , ' 

' (A) LENGTH:' 71 '..nucleotides '. 
(B) TYPE.: nucleic -acid 
- . (C) STRANDEDNESS.: single 
•(D) TOPOLOGY;: linear 

(ii) MOLECULAR TYPE: RJSf A 

(ix) FEATURE: ' . . ^ "•• \ . ' 

" .(D) OTHER INFORMATION: All ..C ' s are .2 V- NH 2 cytosine 

(ix-) FEATURE.: . ' \ 

'(D) OTHER INFORMATION: : All U 1 S- are 2 ' -NH 2 uracil 
(xi.) SEQUENCE DESCRIPTION: SEQ ID NO:89: 
GGGAGGACGA' UGCGGCACCU AUAUGUGCAU ; AGUUGCAUGA UCUAACCAUG . 5 0 
UGCCCCAGAC "GACGAGCGGG A • " . ' ' 71 



(2) INFORMATION .FOR SEQ ID NO:'90: 
' (i) SEQUENCE CHARACTERISTICS: 

\A) LENGTH: 71 nucleotides 
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(■B.) TYPE:: .nucleic acid 
(C-) .'STRANDEDNESS: single . 
( D:) TOPOLOGY : linear 
Ci'i) MOLECULAR TYPE: RNA ' 
■tix) FEATURE-: 

(ID)- ' OTHER INFORMATION.: All C \s ,are 2 * -:NH 2 cytosine 
(ix) FEATURE:: 

(D) 'OTHER INFORMATION : .All U's are :2''--NH 2 uracil 
- (xi). SEQUENCE DESCRIPTION.: SEQ ID NO:.90: 
GGGAGGACGA UGCGGCAUAG 'UCACAAUUGA UUAGCUAGCU * GCAUAGGGUG SO 
UUGGACAGAC GACGAGCGGG A 1 71 ■ 

1(2) INFORMATION FOR SEQ ID NO: 91:: 
(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: .70 nucleotides 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single. 

(D) TOPOLOGY: linear 
-(ii) MOLECULAR TYPE : RNA 
(ix) FEATURE:. 

(D;) • OTHER INFORMATION: All C»s are 2;' -NH 2 cytosine 
(ix) FEATURE: . 

(D;) • OTHER INFORMATION: All U v s are 2 ; ' -NH 2 uracil 
. (xi) SEQUENCE DESCRIPTION: SEQ ID NO-: 91:' 
GGGAGGACGA UGCGGCAUAA GCAUAUGUAC AUCCUAACCU CCUGAUGUUG 5 0 

UGCCCAGACG ACGAGCGGGA 70 

•(2.) INFORMATION FOR SEQ ID 'NO: 92 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 71 nucleotides 

(B) TYPE: nucleic acid 

". (C) STRANDEDNESS: single 
(D) TOPOLOGY: linear ' 

(ii) MOLECULAR TYPE : RNA " 
(ix) FEATURE-: 

- : - (D) - OTHER INFORMATION: All C's are 2 M -NH 2 .cytosine 
(ix) FEATURE-: 

. (D) OTHER INFORMATION: All U's are 2 ' -NH 2 uracil 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 92-: 
GGGAGGACGA -UGCGGCAUAU GAAGAGCUUG CAAGUUACCU CCGAAUAAGU 50 
GUCCCCAGAC GACGAGCGGG A 71 

(2) INFORMATION FOR SEQ ID NO: 93 : 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH.: 69 nucleotides ' 
'(B) TYPE: nucleic acid 
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' '(C) :ST.RANDEDNESS:: /;single * 

. ;(D) .. -TOPOLOGY:: . linear , . - 

• (ii) .MOLECULAR "TYPE:: RNA . • 

(ix) .FEATURE:: : • . > * 

. (;d) . OTHER INFORMATION:: All Cis .'are '2; ] -NH 2 -cytosine . 

' «(±-x) --FEATURE-: . 

• . . - ,(;D') OTHER INFORMATION:: . .All U : ^s are :? 1 -NH 2 uracil , 
(xi) SEQUENCE. -DESCRIPTION;: 'SEQ ID < :N0*::93"' - 

•GGGAGGACGA UGCGG CAUAG UGUAGUAGAU AUGGAUGCCU /GUACGUCCCU . 5 0 

GCCCAGACGA CGAGCGGGA ' . .• . ' , .-' • 6 ' 9 

12) INFORMATION TOR SEQ ID NO: 94 : ' \ 

(i) SEQUENCE CHARACTERISTICS : . ' 

(A*) LENGTH-: 71 nucleotides . • >\ 

. (BJ ■ TYPE:: nucleic acid . ' 

•. ( C ) STRANDEDNESS : single . ' • ..■ 
■ (D) TOPOLOGY.-: linear - , : ; . ,. 

. .-v(.il4 ~' MOLECULAR -T-YPE^—RNA '. , ... ..... 

(ix) FEATURE : • " •' . v 

. ' . -(D) ' • OTHER . INFORMATION All C' s are '2 '-NH 2 cytosine 

• (ix) FEATURE : ' ' ' " ' / 

.(D) OTHER INFORMATION : All U ' s are ;2.' -NH 2 uracil " 
" (xi) SEQUENCE DESCRIPTION: SEQ ID NO : 94 : \ 
GGGAGGACGA UGCGG CAUAG CUGUAUACCU ' GAAGUCGAUA AGUACUCCCG' 5-0 
UGCCCCAGAC GACGAGCGGG A . \ , '.^ / '. 71 

'12') INFORMATION FOR SEQ TD .NO: 9 5-: \. ./ 

•• H) * SEQUENCE CHARACTERISTICS : 

(A) LENGTH : 71 nucleotides ' 

■ ; ' (B) TYPE : .nucleic acid 

■(C) STRANDEDNESS: single- 
(D) TOPOLOGY: linear 

• -(ii) MOLECULAR TYPE: RNA 
(ix) ■ FEATURE: * 

..' (D). OTHER INFORMATION; All -C" s are 2 1 -NH 2 cytosine 

(ix) FEATURE: ' 

; '(D;). OTHER INFORMATION: "All U ' s are 2" -NH 2 uracil ' 

*-(xi-) SEQUENCE DESCRIPTION: SEQ ID NO: '95;: : 
GGGAGGACGA UGCGGCAAUA CUAACAUAGC GUCCUAGGAU UAGGUCUCCC '50 
. AUGGCCAGAC GACGAGCGGG A • . ; 71 

■ (2) INFORMATION FOR SEQ ID 'NO: 96 : 

(i) SEQUENCE CHARACTERISTICS : ' 

t (A') LENGTH:'- 71 nucleotides ,' 
■(B) • TYPE : nucleic acid 
(C) STRANDEDNESS : - single . * 
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■(D) TOPOLOGY;: linear 
(ii,) MOLECULAR TYPE: ;RNA. 
(ix) FEATURE: " 

CD) OTHER INFORMATION:: " All C's are :2" -!NH 2 tcytosisie 
(.ix) FEATURE:: 

.(D). OTHER INFORMATION: All U's are 2 - -NH 2 .-.uracil 
,Ui;) SEQUENCE -DESCRIPTION-: SEQ ID ■ NO.: 96;: 
GGGAGGACGA UGCGGCAUAA CGUGAAUAUC UGAGUACUAA CCGUGUCGUU *5'0 
GUGCCCAGAC GACGAGCGGG "A "7.1 ; 

-(2) INFORMATION FOR SEQ ID NO: 97;: 

* Ii) SEQUENCE CHARACTERISTICS- 

(A.) LENGTH : <6'9 /nucleotides 

; (B) TYPE: nucleic .acid 

.(C) STRANDEDNESS: single. 

(D) TOPOLOGY: linear 
(ii;) MOLECULAR- TYPE: RNA ' 
(ix) FEATURE: 

(D) OTHER INFORMATION: All C's are 2 1 -NH 2 cytosine- 
(ix) 'FEATURE : ' 

■(D). OTHER INFORMATION: All U's are 2 ' -NH 2 uracil . 
(xi;)' SEQUENCE DESCRIPTION : SEQ ID NO : 97*: . 
GGGAGGACGA UGCGGCAUAU GUGUGUAUAG UCCUACACAU AUGCGUGUGU. 5 0 . 
GUGCAGACGA CGAGCGGGA 6 9 

-(2) INFORMATION FOR SEQ ID NO:.98: . . . 

(i) SEQUENCE CHARACTERISTICS: 

(A) . LENGTH: 7.0 , nucleotides 

(B) TYPE: nucleic acid *' ■ 
.(C) STRANDEDNESS.: single. , 
.(D) TOPOLOGY:: linear - 

(ii) MOLECULAR TYPE.: RNA ' 
(ix) .FEATURE: 

.(D) OTHER INFORMATION:: • All C's are 2 ' -NH 2 .cytosine 

• -(ix) FEATURE: ' 

:("D) . OTHER INFORMATION: All U»S" are .2*;-NH 2 uracil 
(xi!) SEQUENCE DESCRIPTION: SEQ. ID NO: 98 : 
GGGAGGACGA UGCGGCAUCC AUAAUACUCC UAAAGACCUC AUCAACUCCU 50 
GCUGCAGACG ACGAGCGGGA , '7 0 

(2.) INFORMATION' FOR SEQ, TD.. NO: 99,.: 
(i)' SEQUENCE CHARACTERISTICS.: 

(A) LENGTH: 71 nucleotides 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single ^ 

(D) TOPOLOGY:, linear 
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SO : . : . 

-(ii;) '.MOLECULAR "'TYPE.:* .RNA ' 
' .(1x0 .FEATURE:: • : . . ./ //■■■:,".' " : 

CD") . -OTHER INFORMATION: Ail C's are 2 ' -:NH 2 " cytosine 
. -(Ii*) : FEATURE.: /''"- 

-.( DJ' OTHER INFORMATION,: ' All -U'' s' are *2 * -NH 2 uracil 
' Oxi-0 '.' SEQUENCE ;DES.GRT.PTI0N : :SEQ ID NO: 99:: ' 
-GGGAGGACGA UGCGGCAUAA -GAUCAGUAUA CAGAUAACCG .AUAAGACCUU :5'0. . 

CCCCCCAGAC GACGAGCGGG A ' "71 

..( 2 ) INFORMATION FOR SEQ ID .NO.: 100:.: 

SEQUENCE ' CHARACTERISTICS : ' ' 

• '(A) • LENGTH;: ^.nucleotides ' ' 

(B) TYPE- 'nucleic acid ' • . ( ;.• ' 

- XCY ; r S TRANDEDNE S S •: .single . ' : . . 

■ (D")' "TOPOLOGY.: 'linear.- _ • ' / 

,{Ii) "MOLECULAR TYPE- ;RNA ^ : ' . ' 

; (ix) FEATURE : . ' " V ^ - . ' "■' . \ * 

„..._,._,.„.. 7 . . AD.) OTHER- INFORMATION..:.^, All lc •!_sl_ar..e_.2i!, -NH 2 ;cy,tosi,ne 

. '(ix) FEATURE:: " ' , " • - . ■ 

,(D.)' - OTHER INFORMATION.:' : All U ' s are 2 ' -~NH 2 uracil 
;(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 10 0: 
GGGAGGACGA UGCGGCACUG .AGAGUGUAAG . UAGAUAACCA AGUCCUCUGG "5 0 . 

GUGCCCAGAC GACGAGCGGG -A ■..*'*' , :, ^ ' 71 

(2) ' INFORMATION FOR SEQ ID ;NO::101': . . . . ... , ' 

(i) " SEQUENCE CHARACTERISTICS,: " ' \ ' 

(A) . LENGTH- .71 . 'nucleotides • . \ . 
. .• ■(B) TYPE: nucleic acid ' 

■(C) ;S TRANDEDNE S S *: .single '' 
"• : (D) TOPOLOGY: linear . ; ' \ , 
(II) MOLECULAR TYPE:' RNA ' ' 
(ix) FEATURE: . V * 

. . (D) OTHER INFORMATION : ■■ All ' C ' s are 2 1 -NH 2 cytosine 
' \ (ix) FEATURE.: ' 7 : ' ' . 

-(D) OTHER INFORMATION :, All U' s- are 2 ' -NH 2 uracil ' 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO.: 101.:, ' 
GGGAGGACGA UGCGGCUAGU .AACCAUGACU AGCUAAUAGG GCUAUCCGUC ' ; '50 • 
CUGGCCAGAC 'GACGAGCGGG "A ' \ ' \ • '71 

(2') INFORMATION FOR. SEQ ID NO:102: ". - 

,( i^) ' SEQUENCE CHARACTERISTICS: "/ . ' 

(A) LENGTH: 70 nucleotides 
(B.) TYPE;* nucleic acid' • 
• (C) STRANDEDNESS : single '• 
•.-(D)' TOPOLOGY: linear . . 
(ii) MOLECULAR TYPE:: RNA 
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tlx) FEATURE ~: • , . 

W) OTHER INFORMATION:: JAll : C l :s .are .-2*' -NH 2 eytpsine 
. -FEATURE:: • 

-(D) OTHER 'INFORMATION:: All "U';s .are ;2 ' -:NH 2 '.uracil ■ 
(xl) 'SEQUENCE DESCRIPTION:: - SEQ TD !NO~: T02:: 
"GGGAGGACGA UGCGGGACAA ; UUCAAUAAGU GCACCACUAA CUAAUAUCGU :5 0 

-GCUACAGACG ACGAGCGGGA ".70 

(2) > INFORMATION .FOR SEQ ID/NO::T03: 
( i ). ^SEQUENCE CHARACTERISTICS : 
• -'(A) : LENGTH :, "17 base /pairs 

'(B) TYPE z nucleic acid . 
. . CO ' S TRANDEDNES S a single 

•CD) TOPOLOGY.: linear - 
(ii'.)' 'MOLECULAR TYPE : DNA • ' . 

(ix) FEATURE ' 

' . (D) OTHER INFORMATION:: N >equai 3 biotin molecule 
(xi.) SEQUENCE DESCRIPTION: ';SEQ ID .NO: 103 : 
NTCCCGCTCG TCGTCT.G • - ' * .17 

(2) .. INFORMATION FOR SEQ ID- NO.: 104 : 

(i) . SEQUENCE CHARACTERISTICS- ' ' _ 

(A) LENGTH: 15 base pairs . , 

(B) TYPE,:' nucleic . acid , 

(C) STRANDEDNESS: single/ 

(D) TOPOLOGY: linear • . 

(ii) MOLECULAR TYPE : , DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10 4-:- 
GGGAGGACGA TGCGG .' . \ ■ 15 ■ 

'(2") . INFORMATION FOR SEQ ID NO: 105.: . ' 

(i) : SEQUENCE CHARACTERISTICS-.:. . . • , . 

(A) ' LENGTH:. 32 base pairs ' 

(B) TYPE.: nucleic acid „ ' 

(C) STRANDEDNESS : .single " .. . . 

" 1 . (D-) TOPOLOGY: linear' '. 
: (ii) MOLECULAR TYPE :• DNA 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 105:. ' 
- TAATACGACT CACTATAGGG AGGACGATGC GG . ' 32 

.(2) INFORMATION FOR SEQ ' ID .NO : 106 : 
' (iY t SEQUENCE CHARACTERISTICS:' 
.' ' (A) LENGTH:: 16 base pairs' ' 
IB.) TYPE: nucleic acid ' 
■(C) STRANDEDNESS : single' , 
'(D) TOPOLOGY: linear 
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(:ii) 'MOLECULAR TYPE,.: DNA 

• : '(.xi) -SEQUENCE '.DESCRIPTION.: SEQ ID .NO.rl.0 6 .: . 
TCCCGCTCGT CGTCTG . . ' l-'6 

<C2<) INFORMATION FOR :SEQ ID :NO::107r 

■' •{■!"■) -SEQUENCE CHARACTERISTICS.: I 

(A) . LENGTH- 1-6 ; base parrs ' 
■ ■ (B) TYPE:: .nucleic acid 

.. • ; (C) ■ STRANDEDNESS : single.'. 
r('D) TOPOLOGY:-, linear 
.(ii.) MOLECULAR TYPE : DNA 
(ix) FEATURE;:' ' / 

<(D) OTHER INFORMATION,: . N -atr position -4 r <S. t .8 and 1.1 is 
' . • 7 9% -C:; 7% A;; 7% T and 7% G 

• (ix) FEATURE:^. ' 

i(D) OTHER INFORMATION': N at position. 5, 9 and 12 is 7.9% 
. • • ' G.; 7% A, ' 7% T and' 7%. C " 

., ^,.^ix^,'tt . --w - .. •• - 

' (D:) OTHER INFORMATION: N* at position 7, 10 .and 13 is ■ 
' 79% T; 7% A; ,7% C and ,7% G ' . ; ; 

•(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 107 : - 
TCCNNNNNNN 'NNNCTG . ... ' 16 

(.2) /INFORMATION FOR -SEQ ID NO: 108 : 

• U) SEQUENCE CHARACTERISTICS,: , -. >( ' 

' (A) LENGTH: 37 base- pairs '' 
(Bj TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) . ' TOPOLOGY: linear ' 
(ii) .MOLECULAR. TYPE: DNA 

'(xi) SEQUENCE -DESCRIPTION: SEQ ID NO : 10 8.: 
GGGAGGACAA CTGACACTTG TGCCGCATCG' TCCTCCC ■ 37 

(2.) INFORMATION .FOR SEQ ' ID NO: 109 : , 
(i) .SEQUENCE . CHARACTERISTICS : 
(A") LENGTH: .70 "base pairs 

(B.) TYPE : nucleic acid .- 
. ( : C) STRANDEDNESS- single •. 
'(D,) TOPOLOGY: linear ' 
. (ii) MOLECULAR TYPE: DNA 
(xi) SEQUENCE DESCRIPTION: SEQ ■ ID . NG : 109 :■ 
GGGAGGACGA TGCGGGACAG GTGGTGTGGC AGGGTAGGTC ATGTTACTAA 5 0 

TTCATCAGAC GACGAGCGGG 7 0 



(2) INFORMATION FOR SEQ ID NO:'ir0:: 
(i) SEQUENCE CHARACTERISTICS-. 
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;(A) LENGTH: 6 8 sbase pairs 
:(-B) 'TYPE-: nucleic acid 

JSTRANDEDNESS-: single 
1(D) TOPOLOGY:: - linear 
' ; (ii) 'MOLECULAR TYPE.: ;DNA 

fSEQUEN.CE DESCRIPTION.: .SEQ ID "NO.: 11*0:: 
GGGAGGACGA "TGCGGTGGAG "AGCAATATGT -GTACAAGTTA -.GCCTAGATGT ' 5:0 
..GTTCAGACGA CGAGCGGG ' ;• »6 8 

\'2) INFORMATION FOR SEQ ID NO: 111:: . 
'"' -.(fi-) SEQUENCE CHARACTERISTICS:: 
(A) LENGTH- "70 base pairs 
*(B) TYPE.: :nucl-eic ;acid . 

(C) STRANDEDNESS.: single' 

(D) 'TOPOLOGY.: linear 
(ii) 'MOLECULAR TYPE: DNA 

. Cxi) 'SEQUENCE DESCRIPTION; SEQ TD -NO : 111 : ■ 
'GGGAGGACGA TGCGGTGACC "AAGTACCAGA -GTACGCACCA TCTAATTCCC .50 
ACACTCAGAC GACAAGCGGG 1 70 

(2) INFORMATION FOR SEQ ID NO: 112: 

(i) SEQUENCE CHARACTERISTICS: 

'(A) LENGTH: 6 9 base pairs / 

(Bj TYPE: nucleic acid 

(C) STRANDEDNESS: single 

.(D) TOPOLOGY.: linear ■ * • . 

(ii) ' MOLECULAR TYPE: DNA 

Cxi ) SEQUENCE' DESCRIPTION : :SEQ ID :NO<: 112 : 
GGGAGGACGA TGCGGTGACA ACACAGTATC CTATAAAGTC TCACCCTTAT ' 5 0 
GCCACAGACG "ACGAGCGGG \ 6 9 

( 2) INFORMATION FOR SEQ ID NO : 113 ■: 

(i) . SEQUENCE. CHARACTERISTICS.: " - 

'(A*) LENGTH: 70 base pairs 
■(B) TYPE: nucleic' acid. 
(Cy STRANDEDNESS: single 
;(D') TOPOLOGY: linear : • 
' • (ii) MOLECULAR- TYPE.: DNA - 

(xi) SEQUENCE DESCRIPTION*: ; .SEQ ID;NO:113:. 
GGGAGGACGA TGCGGGACTG CGTATCAACG CGGTGAAACC TAACCTCATC 50 
TTGATCAGAC GACGCGCGGG '70 

(2) INFORMATION FOR SEQ ID .NO::, 114 : 
(i) SEQUENCE .CHARACTERISTICS:: 
'(A) LENGTH: 70 base, pairs 
'(B) TYPE: nucleic acid 
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.{<C) ■ STRANDEDNESS-: ^single " - 
t'(.'D ) TOPOLOGY..: linear/',.' 
■ MOLECULAR TYPE.: DNA . 

. ;(xi?) .SEQUENCE • DESCRIPTION-;: 'SEQ '.IP :N0:114;.: , - - ', : 

GGGCGGACGT AGCGGTACGT • GGCTITAGCC GGGATTGACA -GAATCGCTAT , '.50 
CACACCAGAC ^GGCGAGCGGG , _ . ; , ■ , " 70 

(2 ) INFORMATION. FOR :SEQ ID :N0:: .1I"5 : < • 

,( i ) .SEQUENCE .CHARACTERISTICS: 
..(A) ' LENGTH.: .'6 8 ^ base pairs 
\(B) TYPE : nucleic acid-' • 

.(C) STRANDEDNESS: • single .• ' . 

' (-D) TOPOLOGY.:- linear" • ■ , f r \ ' ' : ■ 

( ii.) MOLECULAR TYPE : • DNA ' ' ' ''■ . . , ■/ / 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO : 115 : ' /. ^ - 

GGGAGGACGA TGCGGTGGGG GTGATGATAG GTCTAATTAG TCTTACGTGT , . 15.0 
GGACAGACGA CGAGCGGG ■ ' , ' - 



(2.) INFORMATION FOR SEQ ID NO:: 116 : • \ ' ■ 

. ' . {i) . S EQUENCE ' CHARACTERISTICS Y ••• • / \ • 

(A) LENGTH: ' 6 9 base pairs : . ' ' " : 1 ■ "■ 

IB) , TYPE :'. .nucleic acid >■ * . • 

. (C) ' STRANDEDNESS : single' . ' ' 

- * . (D) ' TOPOLOGY : linear 
■ \ /■ (ii) MOLECULAR. TYPE : DNA . , ■ 

, (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 116: • 
GGAGGACGAT' -GCGGCCTACA 'CGGAGGTTGT TCTCAATGAA CTATCCTTGT - , 5 
ACCTCAGACG ACGAGCGGG - ' • ... .\ . 6 

C2) INFORMATION FOR SEQ ID NO.:.117 : ': .'V ■ . .;. 

;. (I) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 9 base pairs ' ' 

(B) TYPE: nucleic acid 
.(C) . STRANDEDNESS.: ;s ingle 
•(D) TOPOLOGY.: linear 

( ii ) MOLECULAR TYPE : DNA 

(Xi) SEQUENCE DESCRIPTION: SEQ' ID NO:117: . 
GGGAGGACGA -TGCGGGTGAG AAGGTGAGT.T TAGTTTAGAT ATATCAAGTA • 5 
TGGCCAGACG ACGAGCGGG ' " ' \ " ' 6 

(2) INFORMATION FOR SEQ ID NO: 118: . 
(i) SEQUENCE CHARACTERISTICS: ; 

(A) LENGTH: 70 base 'pairs 

(B) TYPE: nucleic acid ... 
(O) STRANDEDNESS: single' 
(D) ' TOPOLOGY: .linear \ 
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til) MOLECULAR TYPE;: DNA 

'.{•xi.) .SEQUENCE DESCRIPTION:: :SEQ ID .'NO:: 118 : 
'GGGAGGACGA TGCGGOACCG CTATGCAGAT 'CTTATGGACC CATCATGOCA 50 
•CCACACAGAC jAACGAGCGGG 7,0 

•;(:2) INFORMATION .FOR .SEQ ID NO::.119:: 
/(■i:) ' SEQUENCE -CHARACTERISTICS:: 

(A) LENGTH-: 6 9 base pairs 

(B ) TYPE-: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear . 

-(113 MOLECULAR TYPE: .DNA . • 

•t(xi) .SEQUENCE -DESCRIPTION::- :SEQ ID ^NO:: 119:: .< • 

GGGAGGACGA . TGCGGGCCGT AGTGTGTGGT ATGTACAACA ATGOATCTCA "SO 

CATGCAGACG ACGAGCQGG * , 6 9 

(2) INFORMATION FOR SEQ ID NO:120:: 
ii) SEQUENCE CHARACTERISTICS-: 

.(A) LENGTH: 70 base pairs 
"(B) TYPE: nucleic acid 

(C) . STRANDEDNESS : single ' 
.(D) TOPOLOGY: 1 linear 

(ii) -MOLECULAR. TYPE-: DNA * 

•(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 120: 
CCCAGGACGA TGCGGCAACG AGCATGACGT - GAATGCCTTA TCGACCCACC 50. 
CACCACAGAC GACGAGCGG'G '. , . 70 

' 12)- . INFORMATION 'FOR SEQ ID NO:: 121,: 
,( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 70 • base -pairs 

(B) TYPE:: .nucleic acid 1 

■(C) STRANDEDNESS: single ; 

(D) -TOPOLOGY: linear - 
(ii) MOLECULAR TYPE;: DNA • 

:(xi) SEQUENCE DESCRIPTION: SEQ .ID :NO.:I21:: 
GGGAGGACGA TGCGGTGACG ACATGCCAAT GTAAGAACAT GCTTACCCCT . '50 
GTTGACAGAC GGCGAGCGGG ' 7 0 

X2) INFORMATION FOR SEQ ID "NO.: 122': 
](r) SEQUENCE CHARACTERISTICS: 
\(A) LENGTH: 6 8 -base pairs 

(B) : TYPE: nucleic acid . 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
/(ii) MOLECULAR TYPE: DNA - 

(xi) SEQUENCE DESCRIPTION: SEQ- ID'/NO:122: 
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GGGAGGACGA TGCGGTGGAG- GTGATGGTGT -GATCAAACTT GCCTATTTAG ■ 5"0 
GGACAGACGA CGAGCGGG ^68 

X29 ' . .. INFORMATION FOR -SEQ. ID :NO::123.:: . 

;(T>) . SEQUENCE 'GHARACTERI STICS :: . • 

. (A). LENGTH:: '7'0 -'base pairs " ; 
(.B) "TYPE.: nucleic acid 
(Cy STRANDEDNESS-: single . 
..(D-) TOPOLOGY.: linear - 
(ii) MOLECULAR TYPE : . DNA 

(xi) SEQUENCE DESCRIPTION: .SEQ ID NO: 123 : 
GGGAGGACGA 'TGCGGCACGA TGGTTAGGCG GGCCTTGAGG CTAATAATGT ,50 
TGTTACAGAC 'GACGAGCGGG ' .7 0 ' 

■(2) •INFORMATION FOR .SEQ ID NO: 124 : 

(i) SEQUENCE' CHARACTERISTICS : ' . ' 
.(A) LENGTH: 6 9- "base pairs 

• ; ( Bl_J7YPE.i^uclexc_ „,,,/,__ _ ; 

•JO : STRANDEDNESS : single 

•(D) "TOPOLOGY: -linear : 

(ii) MOLECULAR TYPE: DNA 

(xi.) . SEQUENCE DESCRIPTION: SEQ ID;NO:124: 
GGGAGGACGA TGCGGTGCTG CGAAGCACTA TGATTAGATA GTGTACCATT 5 0 

TGGACAGACG ACGAGCGGG . -6 9 

(2 f ) INFORMATION FOR. SEQ ID NO: 125 :. 

(i) SEQUENCE .CHARACTERISTICS.: 
/(.A) LENGTH: 68 base pairs •' 

( B ) ' TYPE-: nucleic acid • 

(C) STRANDEDNESS : "single 

. (D) TOPOLOGY: linear ' 

(ii) MOLECULAR TYPE : DNA 

'(xi) SEQUENCE DESCRIPTION: SEQ ID NO:125r. 

GGGAGGACGA TGCGGTAGTA GGGGGAGATT GTTGTGTTAG GTGAGCTTAG 5 0 

TTTCAGACGA CGAGCGGG - -6 8 

(2;) INFORMATION FOR SEQ ID N6:126v 

(i) SEQUENCE CHARACTERISTICS:: 
(A) LENGTH: 70 base pairs 

. (B) TYPE.: nucleic acid 
■(C)" STRANDEDNESS : . single 

(D) TOPOLOGY.: linear 

(ii) MOLECULAR TYPE: "DNA ■ 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 126: 
GGGAGGACGA TGCGGTGTC.T TGCGGGTTAA GGCATGCTTA. CTATGTCGGT 50 
GTGACCAGAC GACGAGCGGG * 70 
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(.2) INFORMATION .FOR SEQ ID NO: 127;: 

(a:) ^SEQUENCE CHARACTERISTICS;: . 
.(A) .LENGTH : 7 0 base pairs 
IB), XYrPE:: mucleic .acid 
iCC) 'STRANDEDNESS: single ■ 
1(D) • 'TOPOLOGY:: linear • 
•.( il ) 'MOLECULAR TYPE.: DNA 

(xi) .SEQUENCE 'DESCRIPTION:: 'SEQ :I.D NO : 127.: 
'iGGGCGGACGA 'T'GGGGCAACC ACAGGATCAC CCTGTCAAAT CGCTACCCAC ' SO 
ACCTACAGAC GACGAGCGGG ?0 

ICZ) INFORMATION FOR .SEQ ID NO : 12 8:: 
SEQUENCE CHARACTERISTICS:: 

(A) LENGTH': 70 base >pair.s 

(B) 'TYPE.: nucleic acid 
',(C) STRANDEDNESS':. single ' 
.(D.) TOPOLOGY: linear 

' Ui.) MOLECULAR TYPE: DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 128 : 
GGGAGGACGA TGCGGCCATG ACAGAATGTC TGCAGAGCTA ATCTTGGTCA 50 
CTGATCAGAC GACGAGCGGG' ■ ' . 70 

(2) INFORMATION FOR SEQ ID NO: 129,: 
U) SEQUENCE CHARACTERISTICS: 
(A) LENGTH : .68 base .pairs 
iB) TYPE: nucleic acid' 
(C.) STRANDEDNESS: single. 
(D) TOPOLOGY: linear 
<ii) . MOLECULAR TYPE.: DNA 

(xi') SEQUENCE DESCRIPTION: SEQ ID NO: 129: 
GGGAGGACGA 'TGCGGTGGGG GTGTTGTATG TGTTATGTGC CAAATGACTT 50 • 

GTACAGACGA .'CGAGCGGG / ' ■ 6 8 

(2) INFORMATION FOR SEQ ID NO: 130: 

(i..) SEQUENCE CHARACTERISTICS: . 
(A) LENGTH;: 6 8 base pairs 
OB.-) TYPE: nucleic acid * 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
( i i ) MOLECULAR TYPE: DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 13 0 : 
GGGAGGACGA TGCGGTGGGG ACATGGGTGT - TATAATTGGT TTGGTTCAAC 5 0 

CATCAGACGA CGAGCGGG 68 



(2') INFORMATION FOR SEQ ID NO: 131: 
(i) .SEQUENCE CHARACTERISTICS-: 
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: {3=0 'LENGTH:: * 7 0* 'base. ;pair.s 

■W) '.'TYPE:: .nucleic .acid .... 
kc). ■ (STRANDEDNESS:: .tsingl-e- 
• TOPOLOGY;:" linear'" ' • ' '. 

• ( i i;) MOLECULAR TYPE-: DNA . 

1 ( xi!) -SEQUENCE DESCRI PTION;: iSEQ ID :NO : 1-3.1- 
"GGGAGGACGA TGCGGAGCTG CAAGCACCCT TATCACACAG CCACTCTAT-A . \ SO 
'CT CATC AG AC GAGGAGCGGG " * '■ ' . 7:0 

•C2';) ' ..INFORMATION FOR SEQ ID NO;: 1.3.2 -.: ; . ' 

' '••('!) SEQUENCE CHARACTERISTICS:' 

(A) ' LENGTH : 7 0 base parrs ■ ' 
(B') TYPE-: -nucleic -acid • * 
(C) STRANDEDNESS : .single 
' (D.) TOPOLOGY- linear / ' . 
til.) MOLECULAR TYPE : DNA 
... : i xl ) SEQUENCE DESCRIPTION.: SEQ ID NO: 13 2:: 

TTGGGCAGAC GAGGAGCGGG '~ \ * . 7-0 

' (2) INFORMATION FOR SEQ ID 'NO.: '1.3 3. ' ' " 

(i) SEQUENCE CHARACTERISTICS.: . 

(A) LENGTH: 116 base pairs • 

(B) TYPE : nucleic acid ; ' 
•( C) ' 'STRANDEDNESS : : s ingle 

. (D) TOPOLOGY: linear - • , • • 

•(Ii.) MOLECULAR TYPE— DNA . 
, '(xi.) SEQUENCE .DESCRIPTION - .SEQ ID NO.: 13 3 . •'. 
J GGGAGGACGA TGCGGCACCA TCGTACGCAC CACTATTCCA TCAACTCTCT. . '5 0 
CTGAACAGAC : AACGAGTATT ACAAATACCA GACCCTTTAG ' CCCTATCCCT • . .10 0, 
ACAGACGACG AGCGGG ' . 116 

■(2) INFORMATION FOR SEQ ID NO: 134 : 
' •( I.) • SEQUENCE CHARACTERISTICS:: 

(A). LENGTH.: 70 base pairs. 
: (B) TYPE.: nucleic acid ' ' 

'/ * :(C) STRANDEDNESS : single ' ' ( \ 

'(D) TOPOLOGY: linear • 
111') -MOLECULAR TYPE: DNA 

.(xi) SEQUENCE DESCRIPTION: SEQ ID'NO;134: 
GGGAGGACGA TGCGGTACGA CAGGCCACGA TAGCTTACGC -CACCCACAGC 5 0 

. ACTATCAGAC GAGGAGCGGG ' 7.0 

:*( 2,) INFORMATION FOR SEQ ID NO: 13 5.: 
• SEQUENCE CHARACTERISTICS-: 

(A) LENGTH: 63base pairs' 
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•(B) TYPE:: nucleic -acid 
(:C) STRANDEDNESS:: ;s ingle 
. (D) TOPOLOGY:: 'linear 
til) .MOLECULAR 'TYPE.: 'DNA 

(xi,) .SEQUENCE DESCRIPTION:: - SEQ ID NO: 13*5:: 
GGGAGGACGA 'TGCGGCCCAT GGTGTGGGTG ACAACATGCA TCAGGTAAGA 5 0 

TGCTACAGAC -GAC . 63 

:(2) INFORMATION' FOR SEQ ID .NO..: 13 6 ;: 
■ -(i) SEQUENCE CHARACTERISTICS:: 

(A) . LENGTH: 70 base pairs 
,( B?) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

<ii") .MOLECULAR TYPE:: DNA . / - 

(xi) SEQUENCE DESCRIPTION: SEQ .ID ' NO : 13:6 : 
GGGAGGACGA TGCGGCAACG AGTATTACAA ATACCAGACC CTTACCCTAT ' 5 0 
■CCCTACAGAC -GACGAGCGGG \ 7 0 

(2) INFORMATION FOR SEQ ID NO: 137: 
,(i) SEQUENCE CHARACTERISTICS : 
' (A) LENGTH: 70 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear < 
'( i i ) MOLECULAR TYPE : DNA 

; -,(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1,3 7.: , 
GGGAGGACGA -"TGCGGTACAG TCGTAAGACA CAAGAAGCAA TCTTGTTATG 5 0 

GTTGACAGAC GACGAGCTGG' " - , 70 

(2) INFORMATION -FOR SEQ ID NO: 138.: , 
(i) SEQUENCE CHARACTERISTICS: 
• (A) LENGTH: 70 .base pairs '. 

(B) TYPE: :nucleic acid .' 

(C) STRANDEDNESS- single 

(D) TOPOLOGY: linear • 

• (ii) .MOLECULAR' TYPE: DNA 

(xi*)' .SEQUENCE DESCRIPTION: SEQ ID NO: 13 8::" 
■GGGAGGACGA TGCGGTAGGG ' GGGGTGTAAC TGGGTAATCC ATAAATTGTC 5.0 
TGACTCAGAC GACGAGCGGG 70 

(2:) INFORMATION FOR SEQ ID NO: 13 9 : 

• U) SEQUENCE CHARACTERISTICS-: 

(A) LENGTH: 6 8 base pairs 
-(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
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.(D) .'TOPOLOGY': linear .. 
' 11 i ). .MOLECULAR TYPE.: / DNA ■ "' - : . " 

Cxi ) 'SEQUENCE DESCRIPTION : SEQ ID ■NO.:T3'9..: ; •< 

.'G G GAG G AC G A TGCGGTGTGG GTAGGATGAA ; AGGTCGTTAC ATTGTGGTCT . 50 

GTACAGACGA. CGAGCGGG ' ' /' ^ ' ■ ' . ' ' ' - . ' 6:8 

;(.2:) INFORMATION :FOR SEQ ID .'NO.: 14 0 .: ' : ' . . 

.(•i;.) • ..SEQUENCE CHARACTERISTICS-: 

* A' ! ) LENGTH: 7 0 base pairs ' 
'(••B:) TYPE-: .nucleic acid 
1 .' . ■ CO STRANDEDNESS ,: single;' / ' 
• (D ; ) TOPOLOGY: linear 
(id-) MOLECULAR TYPE- DNA' 
. . Ixi-) SEQUENCE" DESCRIPTION: SEQ TD NO-: 14:0:: : 
GGGAGGACGA 'TGCGGCGACG AGAGTGCCAA ACTCCTTTAT CTACCCTCCA ;; 50 
CATGACAGAC GACGAGCGGG ' / ' . ■ , ■ 1 ■ ' .\ 70 

'( 2], INFORMATION j^,-.gE^i^.^f^l^ : , _ _ ■ _ _ ' 

. ; ... ^ _ . • SEQ - UE ^ CE chj^cteriVtics^: " : -r~ "* "'■ ~;; " " ~r" " * ■ ' ■ ' ; 

• • , , "(A) LENGTH : v 68 base pairs - ■ ; 
: (;b) TYPE::' nucleic acid" ' • • 

. '• (:C) STRANDEDNESS- single / - ; 

' • \ • (D) TOPOLOGY: linear. . • 

Uif MOLECULAR' TYPE : DNA .' 

(xi) .SEQUENCE DESCRIPTION:. ' SEQ -ID NO: 141 :^ • ■ ■ '- 

GGGAGGACGA TGCGGTACGG TGGTTAGGCA GGATTAGGTC TTATTTGTTG . 50 
TGCAACAGAC GACGAGGG . 68 

(2) .. INFORMATION FOR SEQ ID NO: 142: 
(i) SEQUENCE CHARACTERISTICS: 

.(A) LENGTH: . 70 base pairs - 
.(B.) TYPE: nucleic, acid 
:{•£-) STRANDEDNESS: single' 
. ' CD ) TOPOLOGY: linear ■ 
Ui) MOLECULAR TYPE: DNA 
• Kxi.) .SEQUENCE DESCRIPTION: SEQ IP NO: 142 : 
GGGAGGACGA TGCGGTACAC O ATG ACT C AT - GGATACTT CG T ATT ATT ACT-- 50 
TCGCACAGAC GACGGGCGGG '■' ' ' .' 7° 

(2 ) INFORMATION FOR SEQ ID NO : 14 3 •: 

"(i). SEQUENCE CHARACTERISTICS: - 

' (A) LENGTH: 6 9 base pairs 
' (-B) ' TYPE : ' nucleic acid ■ 

. (C) STRANDEDNESS: single. 
(D) TOPOLOGY: .linear 
• ; (ii) MOLECULAR TYPE.: DNA 
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*(,xU ..SEQUENCE DESCRIPTION;: ,SEQ TD ;N0.:;i-.43-: 
-GGAGGACGAT .GCGGTACACA C CACCGAACA .ATT CTT AT.CA ' CGACAAC C AC , , - '-'5.0. 
TTATCAGACG .ACGAGCGGG - ; '6'9 

('21 .INFORMATION 'FOR ..SEQ .TD 'NO:: 14 4 : 
■(i) -SEQUENCE CHARACTERISTICS': 

• (A) :LENGTH.: .7.0 :base pairs 

XB ) TYPE.: nucleic .acid .* 
CO . STRANDEDNESS : single , 
:(D). TOPOLOGY: linear . 
• -(ii) MOLECULAR TYPE: DNA /' ' • . 

-(xi)- SEQUENCE DESCRIPTION SEQ ID -NO;: 1-44 .: . 
GGGAGGACGA TGCGGJTCAAC CATTGATTAT GACTATCACC CTATCACCCA : 5 0 

CCCATCAGAC G'CCGAGGGGG .30 

(2) INFORMATION FOR SEQ ID NO.: 145 : 
ti) SEQUENCE CHARACTERISTICS: 

(A) ' 'LENGTH : • 70 base pairs 

(B) ' TYPE: nucleic acid • 
/(C)' STRANDEDNESS: single 

(D) • TOPOLOGY-: linear . ' \ ■ 

(ii) MOLECULAR TYPE: DNA 
■ (xi) SEQUENCE DESCRIPTION: SEQ ID NO : 145 : . " . ' 

GGGAGGACGA TGCGGGACTG TGGACTTAGA ACACGCTGTG TGAACAGCTA -50 
CCTATCAGAC GACGGGCGGG 70 

(2) INFORMATION FOR SEQ ID NO;: 14 6: - 
(r) SEQUENCE CHARACTERISTICS::, 
IA) LENGTH:: -67 base pairs 

• (B) "TYPE : nucleic -acid " 

(C) STRANDEDNESS: single" 
•(D)- TOPOLOGY: linear 

(ii) MOLECULAR TYPE: DNA 
* '-{xi) SEQUENCE DESCRIPTION: .SEQ ID NO:: 14 6 : 
GGGAGGACGA TGCGGTGGGG .ACAGGTGTTC GTAAGTTGAG TTAGCTGAT.T 50 
GCCAGACGAC GAGCGGG : f\ . ' " . ".' ■ 67 

(2) INFORMATION FOR,. SEQ ID NO: 14 7 : ' 

(i) SEQUENCE CHARACTERISTICS: 

(A) .LENGTH-; 67 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY : linear 

(ii) MOLECULAR TYPE: DNA' . 

-.(■Xi') SEQUENCE DESCRIPTION : SEQ ID NO:: 14 7 : 
GGGAGGACGA TGCGGTGGGA TGTACGGTGA ACACAAGNNN ATTATGGATC 5:0 
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...... .92 

ATGGTCAGAC GACGAGG . ' : ^ ' . " . 67 

'.(.2) INFORMATION FOR SEQ -ID- .NO-: 14 8.: ' 

. SEQUENCE ^CHARACTERISTICS:: > ' - / 

. \ ; ' (A) 'LENGTH:: -<67 .base pairs : 
\ ' -(B) . TYPE.: :nuclelc ..acid ■ ' ' ' 

. (C) STRANDEDNESS;: single ; 
(D) TOPOLOGY: linear 
(ii) .MOLECULAR TYPE : DNA 
.,(xi) SEQUENCE --DESCRIPTION:' SEQ ID:NO;:14e: 
•GGGAGGACGA TGCGGGACGC TACTGGAGCC . CTTATAACGC GACATTACAC ' 50 

.ACACACAGGC . GACGAGC- \ \ ; . 67 

"C2.) ;• INFORMATION 'FOR SEQ ID NO: 14 9-: ' /.^ V> , 

' ' -( i) SEQUENCE ^CHARACTERISTICS : . 

.(A) . LENGTH : * 6 9 base pairs - 
,(.B') ' TYPE :. .-nucleic acid 

. ^..:.y : ' , , . - , XC.),_^ . STRANDEDNESS. :. _s_i nglA-~~_... 1 . , , J-.:^'. ....... '.' , 

. (D'O TOPOLOGY : 'linear v ■ 
. ' (ii-) MOLECULAR TYPE:' DNA : ' y ; . • 1 

• (xi) SEQUENCE DESCRIPTION: SEQ 'ID NO: 14 9 : • y " 

GGGAGGACGA TGCGGGTGGA GGTGATGTAG TAAGAAATAT AGTAAAGTGT / 5 0 
' CCTGCAGACG ACGAGCGGG. ' . '* . V /■ ' 69 

(.2 ) INFORMATION FOR SEQ ' ID NO : 150 :, .* 

: (i) .SEQUENCE CHARACTERISTICS:. • 

(A) '. LENGTH.:'' 7 0 base" pairs < 

(B) ' ' TYPE : nucleic acid " 
■(C) STRANDEDNESS : single 

-.' (D) TOPOLOGY : linear 

' . ( i i ) MOLECULAR TYPE : DNA ' \. 

" ' (xi ) SEQUENCE DESCRIPTION : SEQ ' ID NO:: .150 : 
GGGAGGACGA TGCGGCGCTG TCATATGGCA GTCAATGACG TACCCTGGTA 5C 
■ CTACTCAGAC GACGAGCGGG ' " 1 . 7C 

: (2.)' 'INFORMATION FOR- SEQ ID NO: 151: 

' .J ." - ' Xi) . SEQUENCE ' CHARACTERISTICS': • ' ' .. 

(A) "LENGTH: 68 base pairs ' 

(B) ."TYPE.: ^nucleic acid 

■ (C) STRANDEDNESS: single 
\ (D) TOPOLOGY.:" linear 
.' (ii) .MOLECULAR TYPE: DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 151: - 
GAGGACGATG CGGTACTGGT 'CTTACGGTGG GTAAATCTAA CAGACCCGAT . 5 
CTACAGACGC CGAGCGGG " " 6 
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(2*) INFORMATION ?FOR':SEQ ID :NO.:15:2.: 
U) .SEQUENCE CHARACTERISTICS:: 
.(A') LENGTH:: : 6 9.<base pairs 
■.OB) TYPE- .nucleic acid 
. ^C.r -STRANDEDNESS.:' single 
;(D) TOPOLOGY:: linear 
•{ilO MOLECULAR TYPE:: JDNA 

Cxi-) -SEQUENCE .DESCRIPTION: SEQ .ID 'NO : 152-: 
GGAGGACGAT GCGGCCAGAA GTGATGAACG CGATCTTTTA GATCTATTCC 
TCTACAGACG GCGAGCGGG' - 

•('2!) INFORMATION FOR SEQ -ID .NO:: 153: 
. /(i). SEQUENCE CHARACTERISTICS : 

(A) . LENGTH: 70' base pairs 

(B ) . TYPE. : "nucleic acid 
■(C) STRANDEDNESS : single 
(D) TOPOLOGY:: linear 

■ (ii.) MOLECULAR TYPE.: DNA •. 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO;: 153 : 
GGGAGGACGA TGCGGCTGCA AACTATCGCA GATAGAGCGT TAGATCATTC 
TTCCACAGAC GACGACCGGG ■ ' • 

■(2'.) INFORMATION FOR SEQ ID NO:: 154': 
(i). SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 70 base pairs 

(B) TYPE :. nucleic acid 

. . (C) STRANDEDNESS.: single' , 
(D) TOPOLOGY: linear 
(ii.) MOLECULAR TYPE : DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 154: 
•GGGAGGACGA TGCGGCAACG - AACAGGTTTA ACCTGACAAC ACTACCCCTA 
CCATGCAGAC ' GACGAGCGGG 

"(2) INFORMATION FOR SEQ ID .NO: 155: - 

■ (i) .SEQUENCE CHARACTERISTICS:: . ' 
- .. . (A) LENGTH: 70- base pairs w 

(B) TYPE: nucleic acid # 
IC) -.STRANDEDNESS:: single 
.(D)" TOPOLOGY: linear 
(ii) MOLECULAR TYPE: DNA 

(xi) SEQUENCE DESCRIPTION.: SEQ ID NO : 155 : ■ •;• 
GGGAGGACGA TGCGGGCACA GACGAAGTCG CAACTTGATT GCTATCCACC 
■ AGACACAGAC GACGAGCGGG , 

(2) INFORMATION FOR SEQ ID NO :T56 :. ' 
,(i) SEQUENCE CHARACTERISTICS: 
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(A) "LENGTH:: »6 9 .base paix-s 
(£) ; TYPE : -nucleic acid '.' 
'(C) .STRANDEDNESS : .single 
(D) TOPOLOGY:: linear 
■■ . (ii) "MOLECULAR TYPE:: -DNA 

(xi) SEQUENCE -DESCRIPTION:: SEQ ID ;NO : 15.6 :: 
•GGAGGACGAT GCGGTGACGA ' GGATTACATC CCTACGATAA tGAGTACTCTA* . 5 0 
TCTGCAGACG ACGAGCGGG ' / 69 ' 

;(;2 ) INFORMATION FOR :SEQ ID NO : 157 .: . 

/ (i) SEQUENCE CHARACTERISTICS:: ' 
(A) LENGTH:: '70 base -pairs' 
- (B.) ' TYPE.-: :nucleic acid - ' . . . 

(C) • STRANDEDNESS : single 

(D) TOPOLOGY-:' linear' ' ' . • . 
;(li.) MOLECULAR TYPE:: DNA . ' 
(xi) SEQUENCE 'DESCRIPTION:: SEQ ID NO: 157.: ; . 

GGGAGGACGA TGCGGCACGT. CCGGAACATT TATGTGAGTT TTATAACACG . ,50 
• TTGAACAG AC _ GACGAGCGGG : \ 70 



•(2) INFORMATION FOR SEQ ID NO.: 158: • ' 

(i) SEQUENCE. CHARACTERISTICS: - 
(A) LENGTH: 79 base pairs 

'(B) TYPE,:, nucleic acid • 

(C) STRANDEDNESS: single 

(D) TOPOLOGY.: linear '. 

(ii) MOLECULAR TYPE.:. RNA 
(ix) FEATURE:: , 

.(D)-." OTHER INFORMATION: All C s are 2 1 -NH 2 cytosme 

(ix) FEATURE: . . 

• (p) OTHER INFORMATION: All U' s* are *2 ' -NH 2 uracil" 

(xi) SEQUENCE .DESCRIPTION: SEQ ID NO: 158: 
GGGAGGACUA UGCCUGUCAG CCUCUAUGCC GCAUCGUCCU CCCUAUAGUG 50 
AGUCGUAUUG GGCUAGAGCG GCCGCCACC 79 

(2 ) INFORMATION FOR SEQ ID' NO : 15 9 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 8 :base -pairs 

(B) TYPE.: nucleic acid 

(C) STRANDEDNESS: single 
" (D) TOPOLOGY: linear , 

(ii) MOLECULAR TYPE: RNA 

(ix) FEATURE: * 

(D) OTHER INFORMATION : ; All C's are' 2 M -NH 2 cytosine 

. (ix) FEATURE : • • " • . 

(D) OTHER INFORMATION: ' All U's are 2 -NH 2 uracil 
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-.(:xi) 'SEQUENCE '-DESCRIPTION: SEQ '.I'D 'NO : 15 9 : 
•'GGGAGGACGA -UGCGGGACAG 'UGAUGUCAUG -AUCAUAGGUA UACAUAUGCG 50 
'UGACAGACGA 'CGCGCGGG • ' 6 8 

(2)' INFORMATION FOR 'SEQ ID ;NO::*1 ; 6"'0:: 

'(a) SEQUENCE CHARACTERISTICS;: ■* . 

XA) .'LENGTH-: «69 base ;paixs 
;(B) TYPE.: 'nucleic acid 
(C) STRANDEDNESS: single 
(D.) TOPOLOGY-: linear > 
(ix.) FEATURE: 

.-(■D-) OTHER INFORMATION- - .All C's are 2'-NH 2 cytosine 
■ ( ix) FEATURE-: ' , 

-'(D) MOTHER. INFORMATION:: All U's are '2 " >NH 2 uracil 
(ii) MOLECULAR TYPE: RNA 

(xi) -SEQUENCE 'DESCRIPTION: SEQ ID NO.: 16*0 : . 
GGGAGGACGA UGCGGCACCA UGGAUGUAGG GUGAUGGUUC AUGGGACUCA 50 . 

CGUGCAGACG' ACGAGCGGG , 6 9 

(2) INFORMATION FOR SEQ ID .NO: 161 : 

(i) . SEQUENCE .CHARACTERISTICS.: 

(A) LENGTH: 7 0 base pairs 
'(B) - TYPE : nucleic acid 

(C) STRANDEDNESS: single . 

(D) TOPOLOGY: linear 
- (ii) MOLECULAR . TYPE : RNA 

(ix) FEATURE:. . • > . . 

(D) OTHER INFORMATION-: • All C's are 2' -NH 2 cytosine 
. (ix) FEATURE: 

(D) OTHER INFORMATION,: All U's are 2'-NH 2 uracil . - 
(XI ) * SEQUENCE DESCRIPTION : -SEQ ID ' NO : 161 : * 
GGGAGGACGA UGCGGCAUCA UAUGAUAAAC ACAUGUCGCG CCCAACCUGA 50 
CCCCACAGAC" GACGAGCGGG 70 

(2) INFORMATION. FOR 'SEQ ID NO: 1-6:2:: 
■ (i) SEQUENCE CHARACTERISTICS.: 
-(A) LENGTH: 6 9 base pairs 
;"(B1) TYPE: nucleic acid 

(C) STRANDEDNESS : single . " 

(D) TOPOLOGY: linear ; ■ 

(ii) MOLECULAR" TYPE: RNA 
(ix) FEATURE: > 

(D) OTHER INFORMATION: All C's are 2 1 -NH 2 cytosine 
(ix) FEATURE: 

(D.) OTHER INFORMATION: All U' s are 2 ' -NH 2 uracil 
:(xi) • SEQUENCE DESCRIPTION : SEQ. ID .NO : 1'62 :.. 
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GGGAGGACGA ^U.GCGGCAGUA .GCAAUAAGAC 'UACUGUAGGG UUGAAUCCGU *5*0 
<G CUACAG ACG ,-ACGAGCGGG • / ' ' ' ; <G ' 9 

.12) INFORMATION FOR -SEQ ID :NO.::i-6 3:: 

• SEQUENCE '.CHARACTERISTICS:: • y. 

(A) LENGTH:: 6 7 .base pairs ' 
IB'). 'TYPE-: .nucleic :ac'id . . 
IC) STRANDEDNESS : .single 

-(D) TOPOLOGY : linear . : ' ' - 

. "(ii) 'MOLECULAR TYPE: ; RNA ' •* 
(ix) FEATURE.: . • * 

XD.) OTHER INFORMATION : All C's are 2 ' : NH 2 -cytosine 
'. ; . (ix) FEATURE;:" ' ' : . • . 

•(D) OTHER INFORMATION-: All U M s are 2*' ~NH 2 ' uracil , ■ 
' (xi) SEQUENCE 'DESCRIPTION : 'SEQ ID NO :16 3 : ' 
GGGAGGACGA UGCGGCACUA UGGUGCAGGG UGAUGUGUCA ' GGUUCUCCAG . " 50 
UACAGACGAC GAGCGGG • ' ■ , . 67 

(2) INFORMATION FOR SEQ ID NO: 164 : . \ 
. (i) SEQUENCE- CHARACTERISTICS : 

(A) LENGTH: 6 7 base pairs 

(B) TYPE: nucleic acid ; 

.■[€) STRANDEDNESS: single ' . 
•"' • . (D) TO&OLOGY: linear • 

(ii) MOLECULAR TYPE: RNA • 
. (ix) FEATURE: * 

. ;(D) OTHER INFORMATION: - All- C's are 2" -NH 2 . cytosine 

• (ix) FEATURE:;. c 

: (D) OTHER INFORMATION,: ' All U's are 2: -NH 2 uracil .' 
; (xl) SEQUENCE DESCRIPTION: SEQ ID *NO.: 164.: 
'GGGAGGACGA UGCGGUACCG UGAUGUCAUG AUCAUAGGUA UACAUAUGCG .5 0 

UACAGACGAC GAGCGGG ' 6 ' 7 

(2') INFORMATION FOR SEQ ID NO: 165 : 

(i) SEQUENCE CHARACTERISTICS:: , 

(A) ' LENGTH: 69 . base pairs ■ 

(B) TYPE: nucleic acid * 
•' ; (C) STRANDEDNESS.: ■single 

< .(D)' TOPOLOGY: linear 

(ii) -MOLECULAR TYPE : RNA - 
• (ix) FEATURE: 

(D) OTHER INFORMATION: .All C's are 2 ' -NH 2 cytosine 

V ';( ix) FEATURE: 

(D) .OTHER INFORMATION- All U's are 2 ' -NH 2 uracil' 
(xi) -SEQUENCE DESCRIPTION: SEQ ID NO:165: 
: GGGAGGACUA UGCGGCACCA UGGAUGUAGG GUGAUGGUUC AAGUCCUCCG ' 50 
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AUGCCAGACG ACGAGCGGG ' 69 

*(2). INFORMATION vKOR SEQ "ID "NO*.: 16 6 : 
■' SEQUENCE 'CHARACTERISTICS.-: . 

(A) LENGTH:: ^6 9 - base pairs 
:J*B') TYrPE.:: ^nucleic acid 
• t(<C:) STRANDEDNESS:: -single 
•(D.) TOPOLOGY.: linear . 
(ii) MOLECULAR TYPE;: RNA * . 

( ix ) .FEATURE.: 

(.H.) OTHER INFORMATION.: All Cs are .2 * -NH 2 cytosine 

' (ix) FEATURE.: 

-(D) . OTHER "--INFORMATION- All ;U*! s are. '2" -NH 2 uracil 
'(xi*). SEQUENCE DESCRIPTION.: SEQ ID ;NO:i66:: 
GGGAGGACGA UGCGGCAUAG AGAUGCUGAC AGGCAUAGUC CCAUCUCCUA 50 
AGUGCAGACG ACGAGCGGG . 69 

(2) INFORMATION FOR SEQ ID .NO.: 167: 
. (i) . SEQUENCE CHARACTERISTICS -: 

(A) . LENGTH:' 48 base pairs . 

(B) - TYPE: nucleic acid. 
(•C) STRANDEDNESS: single. 
(E>) TOPOLOGY.: linear - 

(ii) MOLECULAR TYPE: RNA 
■ (ix) FEATURE: ' ... 

(D) ' OTHER INFORMATION: All- C 1 s' are '2 * -NH 2 cytosine 

' (ix)' FEATURE: - - - • \ 

(D.) OTHER INFORMATION: All U'-s are 2 ' -NH 2 - uracil' • 
(xi) SEQUENCE DESCRIPTION : SEQ . ID NO'.: 167: ■ 
GGGAGGACGA UGCGGUACCG -UGAUGUCAUG AUCAUAGUGA GUCGUAUU 48 

.(2) INFORMATION FOR SEQ ID NO : 16 8.: . 

(i) SEQUENCE CHARACTERISTICS:- 

' (A) LENGTH: 70 base pairs 
IB) '.. TYPE: nucleic .acid 
■■(C) STRANDEDNESS: single 
'(D) ' TOPOLOGY.: linear 

(ii) MOLECULAR TYPE : RNA " 
( ix ) ■ FEATURE : " 

. * (D) OTHER INFORMATION: All C's -are 2 ' -NH 2 cytosine 

(ix) FEATURE: . . 

(D) OTHER INFORMATION: All U.'s are 2 ' -NH 2 .uracil 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO :168 : 
GGGAGGACGA UGCGGCAUCU AUGACAAACC . UAAUGUGGUC GUCCCUCCCG 5 0 

GACCACAGAC GACGAGGGGG 70 



V 
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■'(2) ■ INFORMATION .FOR :SEQ ID :NO : 16'9.:: • . 

SEQUENCE -CHARACTERISTICS:: 

'LENGTH,: 70 base pairs - 
:(:B ; ) TYRE,: nucleic acid 
" ' XO ■ S TRANDEDNE S S : .single . 

:( D") TOPOLOGY:: .linear • ' 

(ii) MOLECULAR TYPE : RNA • 
(.ix) FEATURE.: 

(D) OTHER INFORMATION:. ;All C's -are '2 - NH 2 cytosine 

- ■•(ix) FEATURE::/ ' ' , 

,(D.) OTHER INFORMATION : ,A'll' V x s are. 2'' -NH 2 uracil 
( X i) -SEQUENCE- DESCRIPTION: :S-EQ- 1ID -NO;: "16-9:" ■ 
'GGGAGGACGA UGCGGCUGAC UGGGUUGGUU -AGGUAAGUAU GUCCGUGUUC , 5 0 
AUGAUCAGAC GACGAGCGGG 70 

(2) INFORMATION FOR SEQ. ID NO: 170- ■ 

.(!)• SEQUENCE CHARACTERISTICS : ' 

„. . _ : (A)_,_, LEMjT^ ^_ _ [ ______ 

;(B ) TYPE': nucleic acid 
' - (C) * STRANDEDNESS : ' single ' • 

(D) TOPOLOGY:-' linear - . 
(ii) MOLECULAR TYPE:- RNA v 
(ix) - FEATURE:'' ' - ' 

(D) ■ OTHER INFORMATION: All C's are 2 ' -NH 2 cytosine 

(ix) FEATURE-: ' ■ 

' (D) OTHER INFORMATION: All U' s are 2 ' -NH 2 uracil 

(xi) SEQUENCE DESCRIPTION.: SEQ. ID .NO;: 170 : - . 
GGGAGGACGA 'UGCGGCAGUA GCAAUAAGAC UACU.GUAGGG UUGAAUCCGU ; 5 0 
GCUGCAGACG ..ACGAGCUGG ■ 69 

; : (2) INFORMATION FOR SEQ ID NO: 171.: - ' 

(i) - SEQUENCE CHARACTERISTICS: .' 

(A) LENGTH : 70 -base pairs 
(B.) TYPE: nucleic acid 

(C) -.STRANDEDNESS: single 
•(D) 'TOPOLOGY: linear 

( ii ) MOLECULAR TYPE : RNA ; ' * 
(ix) . FEATURE;: ' 

'(D)..- OTHER INFORMATION: All Cs are 2 ■ -NH 2 cytosine 

.(ix) FEATURE .: 

(D) OTHER INFORMATION : - All U 1 s are 2 ' -NH 2 .uracil 
' (xi) SEQUENCE DESCRIPTION: SEQ ID -NO-: 171*: 

GGGAGGACGA UGCGGCAUCU AUGACAAACC UAAUGUGGUC GUCCCUCCCG 50 
GACCACAGAA GACGAGCGGG . 70 



(2) ' INFORMATION FOR SEQ ID NO: 172 : 
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(i ) . .SEQUENCE CHARACTERISTICS:: 

(A) * LENGTH.: 70* -base pairs 

. (B) TYPE : . nucleic acid " . 
,(-CJ STRANDEDNESS- single 
(.D-) TOPOLOGY: linear 

(ii) 'MOLECULAR TYPE : .RNA 
:(ix) -FEATURE.: 

H>) ' OTHER INFORMATION: All C's are ;2 M -NH 2 cytosine 
(Ix.,) FEATURE:: ■ 

(D) OTHER INFORMATION-: " All U'' s are '2 ' -NH 2 uracil- 
- {xiO SEQUENCE DESCRIPTION.: SEQ ID .NO.: 172 : 
GGGAGGACGA. UGCGGCGUAA CAAGCGUGUG UGAGGUCCCC UCCCCCUCAC 50 
ACCAUCAGAC GCCGAGCGGG 7-0 

.(2-) INFORMATION FOR SEQ . ID NO : 173 .: 
( i-) SEQUENCE - CHARACTERISTICS-: 

•(A) LENGTH.: - 70 base pairs . 
: (B) TYPE: nucleic acid 

• ;<C) ' STRANDEDNESS : single ■ * 
(D) TOPOLOGY: linear- 

(ii) MOLECULAR TYPE: RNA 
(ix) FEATURE: • 

.(D) OTHER INFORMATION:- All C's are 2 ' -NH 2 cytosine 
( ix) FEATURE : 

' (D) -OTHER INFORMATION : All U* s are .2 ' -NH 2 uracil 

*(xi) SEQUENCE DESCRIPTION: SEQ' ID NO: 173: ' 
GGGAGGACGA UGCGGCUCAU GUAUGAGGUC UAAGUACGCA UAGUCCCAUC 5 0 

GCAGACAGAC GACGAGCGGG , ■ ■ 70- 

(2) [ INFORMATION FOR SEQ ID NO: 174:: .. 

(i;) SEQUENCE CHARACTERISTICS.:', ' 
(AO LENGTH: 70 base : pairs 

(B) - TYPE: nucleic- acid ' 

(C) .STRANDEDNESS: single , 

(D) TOPOLOGY: linear. / 
Ui') MOLECULAR TYPE : RNA - 

: (.ix ) FEATURE 

• :(D). OTHER INFORMATION.: .. All C's' are' 2 ' -NH 2 cytosine 
■ : (ix) FEATURE-: • . ' 

(D) OTHER INFORMATION;: All U's are 2'-NH 2 uracil 
,(xi) "SEQUENCE DESCRIPTION : SEQ ID NO : 174 : ■ 
GGGAGGACGA UGCGGCAGUA GCAAUAAGAC UACUGUAGGG AUUGAAUCCG 50 
UGCUACAGAC ■ GACGAGCGGG . ' • ' . ■ : ■ 7-0 

C2') INFORMATION FOR SEQ ID NO,: 175 : 
(i) SEQUENCE CHARACTERISTICS.:* 
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.(A) ' .LENGTH-: -6 9 'base pairs • 
.(:B) TYPE:: nucleic .acid 
{£) -STRANDEDNES'S.: ' single 
\ v(.D) 'TOPOLOGY:: linear 
;( il') 'MOLECULAR 'TYPE : "RNA ' ' 

•'(ix) -FEATURE.: ■ '• . 

. (;D> ■ OTHER INFORMATION.: All C'.s 'are 2"' -.NH 2 -.cytosrne 

Ux) FEATURE:: 

' XD) OTHER INFORMATION:^ All U' s are '2 ,r -NH 2 'uracil 
'(xi ) SEQUENCE •DESCRIPTION : SEQ ID .NO.: 175:: 
GGGAGGACGA UGCGGCAAUG CAAGCCUGCA UGGUGUGAUG GGACUAUGCC -5 0 

"UGUACAGACG ACGAGCGGG 



■6 9 



.(2-) INFORMATION FOR .SEQ ID NO: 176:: 

(iO • SEQUENCE CHARACTERISTICS:: ] 
(A) LENGTH: "71 base pairs' 
{BY TYPE-: nucleic acid ._ 
_ JC) STR^DE^ES£ ^single \ 

' ; ",' ' ' ~ -. TOPOLOOTV^linear" - " " — " ~ ' " " ' 

• / (ii). MOLECULAR TYPE : RNA . ' \'' ■ 

(ix) FEATURE : 

(D) . OTHER INFORMATION.: All C s are 2 A -NH 2 cytosine 

' (ix) FEATURE: 

(D)'. OTHER INFORMATION- All '.U's are' 2 1 -NH 2 uracil 

: (xi) SEQUENCE DESCRIPTION: SEQ ID NO : 176 v 
GGGAGGACGA -UGCGGCAAUA .AUCUAGUUGC AUAGUCACCA UCGCAUCCGU ^50 
G.CAGGCAGAC AACGAGCGGG A ; - 71 

X2)' INFORMATION FOR SEQ ID NO: 177: 

(i) SEQUENCE' CHARACTERISTICS::. 
(A) LENGTH : : 69 base pairs 

..(B)' TYPE: /nucleic acid ; 
'(C) STRANDEDNESS : single 
r; (D) TOPOLOGY : linear 

(ii) MOLECULAR TYPE: RNA" . " 

-(ix)" FEATURE:: / 

■(D)* OTHER INFORMATION.: All C'*.s are 2 ' -NH 2 cytosme 

(ix)' FEATURE-:' 

(D)' OTHER INFORMATION: All U's are 2 ' -NH 2 uracil . 

•(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 177: 
GGGAGGACGA UGCGGCUCGA AAUGAAGUGU AAGCUCAAAG CCCACAGUGA 5 0 

UGUCCAGACG ACGAGCGGG ' 69 

(2) INFORMATION FOR SEQ ID NO: 178 : 

Ii) SEQUENCE CHARACTERISTICS: - 
(A) LENGTH: '6 9 base pairs - 
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-(B) TYPE-: nucleic acid 

.(C-) STRANDEDNESS: .single 

(<D) TOPOLOGY;: linear 
(ii) MOLECULAR TYPE:: :RNA 
(ix) FEATURE:: 

•(D.) OTHER INFORMATION:: All C s are :2 I, -:NH 2 cytosine 

,(ix] .FEATURE*: 

|D.) OTHER INFORMATION: All U's are "2' x -'NH 2 ^uracil 

.(xi) SEQUENCE DESCRIPTION.: . SEQ ID f NO:T78:: 
GGGAGGACGA UGCGGCAUAG AGAUGCUGAC AGGCAUAGUC CCAUCUCCUA 5 0 

AGUGCAGACG ACGAGCGGG . . . * 69 

(2J INFORMATION .'FOR SEQ ID :NO :.179.: 

(i) SEQUENCE CHARACTERISTICS: 
(A 1 ) 'LENGTH.: • 6.9 base pairs 

-(B) TYPE: nucleic acid : 

(C) STRANDEDNESS:: single ' ' 
■ ■ (D-) TOPOLOGY-: linear 

(ii) MOLECULAR TYPE: RNA 
. ■ (ix) FEATURE.: 

4D) OTHER INFORMATION: AlIC's are 2 ' -NH 2 . cytosine 

. (ix) FEATURE: • . > 

(D) OTHER INFORMATION:- All U's are 2 1 -NH 2 uracil 
(xi) SEQUENCE DESCRIPTION:. SEQ ID NO:: 179: 

GGGAGGACGA UGCGGCACAU UGAAGAGUGC AAGUGUGCGG CCCACAGUGA 5 0 

UGUACAGACG ACGAGCGGG J 69 

(2) INFORMATION FOR SEQ ID NO:1-80:\ 
ii) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 68 base pairs 
CB) TYPE: nucleic acid 

(C) STRANDEDNESS-: single 

(D) TOPOLOGY: linear 

(ii) MOLECULAR TYPE : RNA 

' (ix) FEATURE.: • 

• ,(D) OTHER INFORMATION: . All - C s are 2 1 -NH 2 cytosine 

(ix) FEATURE: 

(D) OTHER INFORMATION: All U's are 2' 1 -NH 2 uracil 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 180.: • 
GGGAGGACGA UGCGGCACUA UGGAUGCAGG GUGAUGUGUC AGGUUCUCCG SO 
GAACAGACGA' CGAGCGGG 68 

(2) INFORMATION FOR SEQ ID NO:181: 

(i)- SEQUENCE CHARACTERISTICS: * . 

(A) LENGTH: 71 base^ pairs 

(B) TYPE: nucleic acid 
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;(C) • .STRANDEDNESS : single . 
' ;cd ) "TOPOLOGY:: linear • • . ( 

. '.-(.iio molecular type:: :rna ' ' ■ *■ 

(ix) ."-FEATURE: ' \ ' 

. \ . :( D:) OTHER INFORMATIONr All .CVs - are :2 ' -NH 2; cytokine- 

' 1 i-x) FEATURE.: 

/ : (D .) OTHER INFORMATION:: All -U^s 'are 2" -NH 2 uracil , 

" '■NfxD 'SEQUENCE DESCRIPTION-: "SEQ TD :NO:: 1 81;: 
■ GGGAGGACGA UGCGGCAUAG AGAUGGUGAC . AGGCAUAGUC CCAUCUCCUA - 5 0 
AGUGCCAGAC GACGAGCGGG A . . / . .. ,. 71 . 

(2)- INFORMATION FOR ' SEQ ID '.'NO: 182 : • • • 

.' SEQUENCE .CHARACTERISTICS.: . . 

. '* v(A-) LENGTH : 68 base .pairs •'• ' . ■■ 

(B) TYPE : nucleic acid . • ' . : 

CC ) •• STRANDEDNESS: single • 

. '(D) ' TOPOLOGY.: linear ' • ' 

■ j jj ) ^MOLECULAR TYPEj^ RNA ; _ ; __ ( 

~ ("ix) ' FEATURE :•' . ""/. . '.^ " r ' : " : ~.; V "*'"* ■ '~ r " ' > ' ' 

, -(D)' OTHER INFORMATION: All C's are 2 ' -NH 2; cytpsine 

(ix) FEATURE: " ' , ' '* • ' " .. ' ' 

•(D) OTHER INFORMATION.: All U' s are 2 ' -NH 2 uracil . 
" (xi) SEQUENCE DESCRIPTION : :SEQ' ID NO:: 182 : ; 
GGGAGGACGA UGCGGCCUGA UAACCGUCCA / GGCUAUUGAG GUGAUAGGUU , 50 
GGGCAGACGA UGAGCGGG ' ' • ' . 68 

(2) INFORMATION FOR .SEQ ID NO: 183 : 

(i) .SEQUENCE CHARACTERISTICS: '• 
(A). LENGTH:' -66- base pairs 
. IB) TYPE : nucleic acid • _ - V, 

(C) STRANDEDNESS': single 
■ XD) TOPOLOGY.: linear . 

. (ii) MOLECULAR TYPE: RNA/ ■ "\ ..' . • 

(ix 4 ) FEATURE :: : ■"■ - ' : ■ V 1 * . 

• (D) OTHER INFORMATION, All C's are 2 ' -NH 2 cytpsine 

(ix) FEATURE: . ' * " . • •' ' ' V : , 

(D) ■' OTHER INFORMATION : - All U;',s* are 2" -NH 2 uracil : ■ 
' (ki)' SEQUENCE DESCRIPTION : SEQ ;Jp. NOV.183 : ; . 

GGGCGGACGA "UGCGGGACGA UUAGUUUGGC AUGUCUGUGG - CACCCUCCCC 5 0 

ACAGACGACG AGCGGG ■/ - ' ' 

(2) INFORMATION. FOR SEQ ID' NO: 184 
' SEQUENCE CHARACTERISTICS: 
"(A);.. LENGTH.: 65 base .pairs 
'.' ' s*''(B) 4 ;.TYPEc: .nucleic acid 

:: (C) '* STRANDEDNESS: single - 
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(D) TOPOLOGY:: linear 
(iiJ MOLECULAR TYPE-: -RNA 
Xix) FEATURE,: * 

(D) OTHER. INFORMATION.: All 'C'-s .are '2 ' -"NH 2 ;cytosine 

(ix) FEATURE,: 

CD) .OTHER INFORMATION: .All U" s are 2 M -:NH 2 -uracil ' 
(xi) SEQUENCE DESCRIPTION.: SEQ ID ,. NO-: 184:: " . 

GGGAGGACGA UGCGGUACCA CGU.GAGCUAC UAAAGUGAUC .AAGUUGUAUG 5X> 
CAGACGACGA GCGGG / :65 

(.2) INFORMATION FOR SEQ ID NO: 185;: 
>(a.) .SEQUENCE CHARACTERISTICS: 

(A) LENGTH: -6 9 base pairs 
IB;) TYPE-.: :nucleic acid 

(C) STRANDEDNESS:: single 
■..(D) -'TOPOLOGY: linear 

• (iiO MOLECULAR. TYPE: RNA • 
(ix) FEATURE: 

(D) OTHER INFORMATION: All C":s are 2 1 -NH 2 cytosine 
(ix) FEATURE: 

"(D) OTHER INFORMATION:; All U'-S are 2 ' -NH 2 uracil . 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:: 185 : 
GGGAGGACGA UGCGGCUCGA AAUGAAGUGU AAGCUCAAAG CCCACAGUGA , 5 0 
UGUCCAGACG ACGAGCGGG * 69 

(2) ' INFORMATION FOR SEQ ID NO:186: 

(i) • SEQUENCE CHARACTERISTICS:: . - 

(A-) LENGTH: *71 base pairs 

(B) TYPE: nucleic. acid 

(C) STRANDEDNESS: single 

(D) • TOPOLOGY: linear ■/ 

(ii) MOLECULAR TYPE: RNA 
■ (ix) FEATURE: 

'(D)' OTHER INFORMATION: All C's are T x -NH 2 cytosine 

•(ix) FEATURE: 

(D)- OTHER INFORMATION : All U' s are 2 ' -NH 2 uracil 

(xi), SEQUENCE DESCRIPTION,: SEQ ID NO:186;: 
GGGAGGACGA UGCGGCAAUG CAAGCCUGCA UUGGUGUGAU -GGGACUAUGC . 50 
CUGUACAGAC G ACGAGCGGG A ■ 71/ " 

ill. INFORMATION FOR SEQ ID NO: 187: _ 
(i) .'SEQUENCE: CHARACTERISTICS: " 

(A) LENGTH:: 71 base pairs 

(B) TYPE.: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear . 
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■( i'i') MOLECULAR 1 -'TYPE.: DNA 
■ ,(xi) SEQUENCE .DESCRIPTION :* SEQ ID NO : 187:: 
GGGAGGACGA *TG'C GG C AG CG TCATTTAGGA TTCGTCAGGT, "TCTACCCGTA 
GTGTGCAGAG GACGAGCGGG- A 

*(2>) ' . INFORMATION -FOR ;SEQ ID NO:188 .: 

SEQUENCE -CHARACTERISTICS;: - : \ . 
v -(A) 'LENGTH : 71 :base pairs " 
' CB') TYPE: nucleic acid ' . 

• : ( c) STRANDEDNESS.: single- ' 
' . , . : ( d;). TOPOLOGY:: linear 
.( i i ) MOLECULAR TYPE: .DNA . \. 
-.( X1 ) SEQUENCE DESCRIPTION: SEQ ID "NO:: .18 8-. ' 
GGGAGGACGA TGCGGC.CTGT GTTGGTTAGT TAACACGCGA AGCTTCCCCG . 
CTCCCCAGAC GACGAGCGGG -A ... • 

• 42 ) INFORMATION. POR -SEQ ID NO: 189: 

' ~ (A)~, " LENGTH 7 "fl^base ^ pairs"" v ".^ . " " : " ; 

. \ .; <B) TYPE : nucleic acid'-/- . • 

• • (C) • STRANDEDNESS : single 
( D ) ; TOPOLOGY : linear 
(ii) MOLECULAR TYPE: DNA . • * 
. (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18.9: ■ 
GGGAGGACGA * TGCGGCACGT AAGTATCTAC GCGAGCAACA TGCTCTATCT 
CTCCCCAGAC- GACGAGCGGG A . : ." V' , 

(2:) INFORMATION FOR SEQ ID. NO: 190: *' ' . 

' (i) SEQUENCE CHARACTERISTICS: 
. . . ..(A) ; .LENGTH.: ■ 71 ' base pairs ■ 
. ■ (B-) ■ TYPE.: .nucleic acid 

. (:C.) STRANDEDNESS : single. • ■ . 
'..(D). TOPOLOGY.: linear 
■ ( ii.) MOLECULAR "TYPE : DNA 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 190: '. 
GGGAGGACGA TGCGGCACGA CTTCCATGGC AGGGATTTCG GTGAGCCCCC 
TTAATCAGAC : GACGAGCGGG A • ' ^ 

(2:) INFORMATION FOR -SEQ ID NO:: 191: • 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH:' 71 base pairs 

' (B) . TYPE-: nucleic acid 
. .(C)' * STRANDEDNESS': single. 
(D) TOPOLOGY : ( linear 

(ii) MOLECULAR TYPE: DNA 

(xi) SEQUENCE DESCRIPTION :' SEQ ID NO:191: 
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GGGAGGACGA TGCGGCAGGA .AACAGGGGT.G CACGGGGAAA TCATGCTTTA • i5( 

TCATCCAGAC GACGAGCGGG A /71 

(23 ■ INFORMATION .FOR 'SEQ ID :NO::T.9.2:: 

(I') .SEQUENCE CHARACTERI'ST ICS:: . 
XA) LENGTH:: 71 'base pairs 
TB*) TYPE : . ;nuclei:c .acid 
AC). .STRANDEDNESS:: /single 
CD) ■ 'TOPOLOGY:: linear ' . 
: (ii) MOLECULAR TYPE: DNA 
(xi;) SEQUENCE DESCRIPTION.: .SEQ ID 'NO: 192 : 
GGGAGGACGA TGCGGCGACG AAGGTTCGAA CGTGGAATGG TTTTCACCCT '. 5 0 
ACCCGCAGAC GACGAGCGGG A / , 71 

(2 s ) INFORMATION FOR SEQ ID NO-: 19 3 :' 
<i) : SEQUENCE CHARACTERISTICS-: 

(A) LENGTH: .70 base pairs 

'(B) TYPE; nucleic -acid - 

'(C) STRANDEDNESS: single . 

(D) TOPOLOGY: linear 
(ii) MOLECULAR TYPE : DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:-193: ; 
GGGAGGACGA TGCGGCCTGC AGCTGATTCT GCGGGCACTA GCCTACATTC ' 50 
GGTACAGACG . ACGAGCGGGA * ■ "7 0 

(2) INFORMATION FOR SEQ ID NO: 194: . 

(i) .'SEQUENCE. CHARACTERISTICS: 

(A) " LENGTH: 71 base pairs 
IB) TYPE: nucleic .acid 
' .(C) STRANDEDNESS : single . 
<(D) .TOPOLOGY:: linear" 

(ii) MOLECULAR TYPE': DNA 

. (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 194: 
GGGAGGACGA TGCGGGAACG AAGGTTCCCC AGGAATGCGT TACGCTACAG 50 
TTGACCAGAC .GACGAGCGGG A ; - , . . 71 

,(-2*) : • INFORMATION -FOR SEQ ID' NO: 195: 
(i) SEQUENCE CHARACTERISTICS:: 
(A) LENGTH:- 71 base pairs 
IB) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
. (D) TOPOLOGY: linear 
(li) MOLECULAR TYPE: DNA 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO:195: 
' GGGAGGACGA TGCGGGGCGG TGTGAGAACA CGACACCTAG TGTCTACCAT 50 
CTGACCAGAC GACGAGCGGG A 71 
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12J INFORMATION .FOR SEQ ID :NO:196:: 
.(i.) SEQUENCE CHARACTERISTICS;: 

(A) .LENGTH-: '7 0 base pairs 

(B) TYPE: nucleic .acid 

(C) STRANDEDNESS: single 
CD-) TOPOLOGY-: linear 

. ,<lii ) MOLECULAR TYPE:: DNA 

■ (xi ) SEQUENCE DESCRIPTION-: SEQ ID NO: 196 : 
GGGAGGACGA TGCGGCAGNN GGNNCAGG.TA ATGTGAGTAA CCTCTACTAC 
TCTGCAGACG ..ACGAGCGGQA 

120 INFORMATION FOR SEQ ID NO : 1 9'7 -.: • 
(i) SEQUENCE CHARACTERISTICS.: 
' ■ -(A) LENGTH: 7 0 base pairs'- 

(B) TYPE: .nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

' -,( j j) -MOLECULAR TYPEj_DNA . ' _;_ _ _ 

, (xi ) SEQUENCE DESCRIPTION : SEQ ID NO : 19 77" ~ "' 

GGGAGGACGA TGCGGCACGT AAGCTGTACC AATTGGTTAA TCACACACTC ~ 
CCCACAGACG ACGAGCGGGA 

''(■2)'.'' INFORMATION FOR SEQ ID NO : 198 : 

(l) SEQUENCE CHARACTERISTICS:- " 

(A) LENGTH: 64 base pairs 

(B) TYPE: nucleic acid 

(C) " STRANDEDNESS:: single/ 
. .. (D) TOPOLOGY-: linear 

( i i ) MOLECULAR TYPE :, DNA 

(xi). SEQUENCE, DESCRIPTION:. SEQ. ID NO : 198:' 
.GGGAGGACGA TGCGGACCAC AG CC ACT AGN NGCATCGTCC TCTGCGTCCA 
GACGACGAGC GGGA . - . , 

.12) INFORMATION FOR SEQ ID "NO : 19 9:: 
(i) SEQUENCE CHARACTERISTICS: 

(A) . LENGTH: 70 base pairs • ' 
■"' (B) ' TYPE: nucleic acid • 

(C.) STRANDEDNESS: single • 
'(D) ".TOPOLOGY: linear 
(ii.) ' MOLECULAR TYPE: DNA . 

.(xi) SEQUENCE DESCRIPTION: SEQ ID NO:199: . 
GGGAGGACGA TGCGGCACGT CAGTGCTACT TCGGTTCTTT GTCAACCTAT 
TCCACAGACG ACGAGCGGGA' 

'(2) INFORMATION FOR SEQ ID NO: 200: 
(i) SEQUENCE CHARACTERISTICS: ■ 
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"(A) LENGTH: '6 5>base pairs 
TB> TYPE-: :nucleic acid 
'(•G) -.STRANDEDNESS: single 
CD) TOPOLOGY:: linear 
;(il) IMOLECULAR .TYPE": DNA. 

■(xi) .-SEQUENCE DESCRIPTION: SEQ "ID :NO;:,2'00:: ' ' 
GGGAGGACGA 'TGCGGTACGC AGAGGACGAT /GCGGGCTACT GGCTGTGGTC 5'0 
. AGACGACG AG * CGGGA . 6 5 

12) INFORMATION FOR SEQ ID .'NO:: 2 0.1:: 

:(I) SEQUENCE CHARACTERISTICS:: ■ 

(A) LENGTH,: 71 base pairs. 

(B) TYPE: nucleic acid 
'(C) STRANDEDNESS:: single 

' - XD) TOPOLOGY :, .linear . 
•(11) MOLECULAR TYPE : DNA ' 

Xxi) SEQUENCE DESCRIPTION: SEQ -ID :-NO:: 2 0 1 ^ 
GGGAGGACGA TGCGGCAGGA GACGCTACCC ACCGGTTACA TTGAATATCT 50 
CTCCCCAGAC GACGAGCGGG A . .71 

' (2) INFORMATION FOR SEQ ID NO: 202 : . 
U.) • SEQUENCE .CHARACTERISTICS: 
(A) LENGTH:: 70 base pairs 
'(B) ■ TYPE.: nucleic acid 

(C) STRANDEDNESS : single 
CD.) TOPOLOGY: linear 

- (ii) MOLECULAR TYPE : DNA 
-(xi) SEQUENCE DESCRIPTION: SEQ ID NO:: .2 02:: 

GGGAGGACGA TGCGGGGGGC GTAGATGACT TAGAACCCTA TTAGTGGCAC .-5.0 

ACGCCAGACG ACG AG CGGGA 7 0 

'(2) INFORMATION , FOR .SEQ ID NO:2 03-: 
ii.) . SEQUENCE CHARACTERISTICS:: 

(A) LENGTH: 71 base pairs 

(B) TYPE: nucleic acid 

(C) .- STRANDEDNESS: single 

(D) TOPOLOGY: linear 
• (ii) -MOLECULAR TYPE.: DNA • 

(xi) SEQUENCE DESCRIPTION: SEC? ID NO': 2 03 : . 
GGGAGGACGA TGCGGGCACA CAAACACAGT GCGAACGGTA GTTCTAATCC 5.0 
TCCTGCAGAC GACGAGCGGG A *' - '71 

(2) INFORMATION FOR .SEQ ID NO:204 
SEQUENCE CHARACTERISTICS:: 

(A) LENGTH: 65 base pairs 

(B) TYPE: nucleic acid 
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(C) . STRANDEDNESS.: -single ' 
*(D ) TOPOLOGY:: linear 
.(id) MOLECULAR TYPE: DNA 

c(xi-) SEQUENCE DESCRIPTION": :SEQ ID NO':. 2 0.4:: ' ' 

GGGAGGACGA TGCGGTAGCA GCGGAGGACG JATGCGGTCTT TfGCATCCCC . 5C 
:AGACGACGAG CGGGA . ' :6E 

'(2) '.INFORMATION TOR SEQ ID 1NO::-2'0'5.: 
•( i ) SEQUENCE CHARACTER 1ST ICS:: 

• (A) .LENGTH:-. 7;i -base -pairs , 
(B-) • TYPE: nucleic acid- • 
;{C) STRANDEDNESS:' -single 
- -. -(D) TOPOLOGY- linear 
(ii) MOLECULAR TYPE: DNA 

■(xi-) SEQUENCE DESCRIPTION.: .SEQ ID. NO : 2 0 5 : .. 
GGGAGGACGA TGCGGCTTGA CGACGGATGT AGCTACGCGT ' TGAGT.CCACA 5C 
ACAGGCAGAC "GACGAGCGGG ; A * '71 

(2) INFOT^ 

•• (r-) . SEQUENCE CHARACTERISTICS : . ' 

(A) LENGTH: 71 base pairs ' 

(B) TYPE:: nucleic' acid 

■ (C) . .STRANDEDNESS : single . 
, (D) TOPOLOGY- linear 

' (ii) MOLECULAR TYPE : DNA < 

(xi) SEQUENCE DESCRIPTION.: SEQ ID. NO: 206 : 
GGGAGGACGA -TGCGGGGCGT TGCGTGACTC CAGTACTGGT CT ATT TAT CC - 5 
.TCGTCCAGAC GACGAGCGGG A • 7 

(2.) INFORMATION FOR SEQ ID- NO : 2 07.: 

( i) . SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 70 . base pairs 
'(B.) TYPE: nucleic acid • 

(C) STRANDEDNESS : '- single . 

(D) .. TOPOLOGY: linear 

(ii) MOLECULAR TYPE: DNA 

-(xi) SEQUENCE- DESCRIPTION : SEQ ID' NO : 207 
GGGAGGACGA TGCGGCACGG TAGTGCTACC "AGATGGTTAT GTTACTTCAA '5 
TCTGCAGACG ACG AG CGGGA ' 7 

.(.2*) INFORMATION FOR. SEQ ID NO: 2 08 : 
(i) SEQUENCE ' CHARACTERISTICS : 

(A) LENGTH: 71 base pairs 

(B) TYPE: nucleic .acid 

(C) STRANDEDNESS: .single, 
.(D) TOPOLOGY •• linear 
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(/ii.) 'MOLECULAR * TYPE:: DNA 

.(xi) .SEQUENCE DESCRIPTION.: SEQ ID ;NO::2.0'8:: 
:GGGAGGACGA "TGCGGGGCGG GATCATGCTA :CCAGTTGGT.T -ATCATCTACT , 50 
'TACCCGAGAC GACGAGCGGG .A /7.1 

(2) INFORMATION TOR .SEQ ID , NO:: 2 0 9::- 
(i-) SEQUENCE CHARACTERISTICS:: 
TAT LENGTH : 70 .base pairs 
IB)' 'TYPE.: nucleic ac : Id " 
(C) STRANDEDNESS;: single, 

•ID) TOPOLOGY :* linear ' - 

<tii.) -MOLECULAR TYPE: DNA 

(xi ) SEQUENCE DESCRIPTION;: .SEQ .ID -.NO.: 2.0'9,: ' 
GGGAGGACGA TGCGGACGGT ' .AGTGCTACCA .GATGGTTATG TTACTTCAAT ■ 5 0 
TCTGCAGACG ACGAGCGGGA .7 0 

(2) • . INFORMATION .FOR 'SEQ ID NO.:.210 : 

(l) .SEQUENCE CHARACTERISTICS : ' 
(A) LENGTH: 71 base pairs* 
(BT.'.TYPE: nucleic acid , 

(C) STRANDEDNESS": single. 

(D) TOPOLOGY: linear . 
(ii) MOLECULAR TYPE : . DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2 10.: 
GGGAGGACGA TGCGGCAGGG CGGAATTTGA GTGAGCAGTC TTAAAATGTC 50 
GTCTGCAGAC GACGAGCGGG A ' 71 

(2) INFORMATION FOR SEQ ID NO: 211 : 

U) SEQUENCE CHARACTERISTICS: ' 
.(A). LENGTH: 71 'base pairs 
! (;B) TYPE.: nucleic acid 
;(C) STRANDEDNESS: single 
-.(D) TOPOLOGY: linear 
(ii) MOLECULAR TYPE : DNA 

'(Xi) SEQUENCE DESCRIPTION: SEQ ID NO.: 211:: 
^GGGAGGACGA TGCGGCACGG TAGTGCTACC AGATGGTTAT : GTTACTTCAA ' 5 0 
TTCTGCAGAC GACGAGCGGG A 71 

(.2) INFORMATION FOR SEQ. ID NO: 212 : ' \ 

(i) SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 71 base pairs 
'(B) TYPE- nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
'(ii) MOLECULAR TYPE: DNA ' 

(xi) SEQUENCE DESCRIPTION-: SEQ ID NO: 212 : 
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GGGAGGACGA 'TGCGGCCTGC. "GTAACAACGC GGAGGAAACT 'TCCCTCCTAT ' 5:0 
;.CTCTGCAGAC GACGAGGGGG ,A • 71 

2 ) .INFORMATION -FOR SEQ -ID NO;::213:: 
, -SEQUENCE CHARACTERISTICS: 

i KA ; ) .LENGTH:: 71 base parrs 
, IK) 'TYPE-: nucleic ,ac.id-- 

f.C) STRANDEDNESS : '.single 
•.'{ D') . . TOPOLOGY.: linear' 
. :( ii) .MOLECULAR TYPE : DNA 
; .{xi) SEQUENCE DESCRIPTION- SEQ ID 'NO:: "213:: 
GGGAGGACGA TGCGGCAGGA CATGCTACCA ATCGGGTATA TCGACTTCTA • 5*0 
CTCTCCAGAC .GACGAGCGGG A 71 

(2) INFORMATION FOR SEQ ID NO :*214 : 

. , (i) SEQUENCE CHARACTERISTICS:: ' . * • 

' '(A) . LENGTH': ;7-l base pairs ; ' / 
..„.._ _ „(;B). W TYPE^nucleic,.. aci.d_.__ . _ ..... \ 

•(C) STRANDEDNESS: single ■ . 
' (D) TOPOLOGY: .linear 

(ii) MOLECULAR' TYPE: "DNA ' 
(xi) : SEQUENCE DESCRIPTION': SEQ ID NO:214 : 
GGGAGGACGA TGCGGCACCG TCATTTAGGA TTCGTCAGGC . TCTACCCGTA 50 
GTGTGCAGAC . GACGAGCGGG . A 71 

C2) INFORMATION FOR SEQ ID NO: 215: 
(i) SEQUENCE CHARACTERISTICS: 
. (A) LENGTH: 71 base pairs. 
(B) TYPE': nucleic acid 
,(C) STRANDEDNESS: single' 
.'(D) TOPOLOGY: linear 
(ii.) MOLECULAR TYPE : DNA / 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 15 -: 
GGGAGGACGA T.GCGGTAGGA AACAGGGGTG CACGGGGAAA TCATG'CTTTA- 50 
T CAT CC AG AC GACGAGCGGG A ' .;. 71 

/. 

(2); INFORMATION FOR SEQ ID NO: 216 : 

(i) SEQUENCE CHARACTERISTICS: . 
•-"(.A) -LENGTH: 71 base pairs.' 
(*B) TYPE: nucleic' acid. 
4C) STRANDEDNESS: single 
.-ID) TOPOLOGY: ' linear 
' (ii) MOLECULAR TYPE:' DNA 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO; '2 16,: ' 
GGGAGGACGA TGCGGCAGGA CGACTCGTAG GCACCTAACC TAACAACTAA 5 0 

CGCTACAGAC GACGAGCGGG A 71 
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.(.2.0 INFORMATION ^FOR .SEQ ID "NO:::217:: 
.SEQUENCE CHARACTERISTICS-. 
■':( A). 'LENGTH: 71 .base pairs 
(B) TY^PE.: .nucleic .acid 
• (C) ••STRANDEDNESS: single V. 
■(D) TOPOLOGY: linear 
. . l (ii) 'MOLECULAR 'TYRE,: DNA 

-(xi) SEQUENCE DESCRIPTION: - SEQ JD NO:: ,2.17; 
-GGGAGGACGA TGCGGGCCGA CGTAGTGTAC ATTTAAACCA GGGGCCTGGT '50 
.CTCTACAGAC -GACGAGCGGG A 7.1 

(2 ) INFORMATION FOR .SEQ ID NO:: 218 .: 
-(;i) SEQUENCE CHARACTERISTICS: 

( A) .LENGTH : '71 base . pairs . 
IB) TYPE: nucleic acid ~ ' ' 
■ (C) STRANDEDNESS: single 

(D) TOPOLOGY: linear / 
(ii) MOLECULAR- TYPE : DNA 

(xi) SEQUENCE DESCRIPTION.: SEQ ID NO: 218: 
GGGAGGACGA TGCGGGGGGC AGATGATGTT GTTTGAACCC TAGTACTGGC 50 
AGTGCCAGAC GACGAGCGGG A - • - '71 

(2) INFORMATION FOR SEQ ID NO: 21.9;: 
(i) SEQUENCE CHARACTERISTICS: 
' (A) LENGTH: 71 base pairs 

(B.) TYPE : nucleic acid 
.'(C) STRANDEDNESS.: single _ 
(D) - TOPOLOGY-: linear 
. (ii) 'MOLECULAR TYPE: DNA 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO : 219 : 
GGGAGGACGA TGCGGGGGCA GAACCGACAT TTTGCCCTAC ATACGTAGCT 50 
TTCCACAGAC GACGAGCGGG A ■ , - 71 

(2) INFORMATION FOR SEQ ID NO: 22 0 : 
(i) SEQUENCE CHARACTERISTICS:: 

(A) LENGTH.: 71 base pairs 

(B) . TYPE: nucleic acid 
■(C) STRANDEDNESS:, single 
(D) TOPOLOGY: linear 

„ .(ii.) MOLECULAR TYPE: DNA • 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22 0: 
GGGAGGACGA TGCGGGGGGT CACGATTTGC GTCTCTCAGT GATTAGCATT ■ 50 
CTCGTCAGAC GACGAGCGGG A 71 

C2) INFORMATION -FOR .SEQ ID NO:221: 
(i) SEQUENCE CHARACTERISTICS':. 
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(A) 'LENGTH-: '"70 ;base pairs 
. (B.) * TYPE-.: ;nuclelc .acid \ ■ 

CO) STRANDEDNESS-: .single . 
{(!):)• TOPOLOGY- linear 
,(ii) 'MOLECULAR TYPE.:: DNA 

t-xij SEQUENCE 'DESCRIPTION.: SEQ ID ;N0:221:: '. * 
'GGGAGGACGA "TGCGGCACGA CGGAATTTTT AAGTGAGCAA AGATTGTTAG • SO 
TGAGCAGACG ACGAGCGGGA ■ : - . 

(2) INFORMATION FOR SEQ ID- NO : 222,: 
(i.) -SEQUENCE CHARACTERISTICS,: 
"(A) LENGTH.: "70 base pairs 
.- ( B;) TYPE:: ■ .nucleic -acid. 
. (C) :STRANDEDNESS:: single 
• \(D) TOPOLOGY: linear 
(ii) "MOLECULAR 'TYPE : DNA : 

Ui). SEQUENCE DESCRIPTION:" SEQ ID'NC:'222: 
_ GGGAGGACGA ^TGCG^ TACCTACTCT . 5.0 _ 

• ACT C.C AG ACG ACGAGCGGGA ^ / . -70 

(2 ) INFORMATION FOR SEQ ID TO: 223: 

(i) . SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 71 base pairs' 
■(B) TYPE: nucleic -acid • • '" 

(C) STRANDEDNESS : single 
. (D) TOPOLOGY: linear 

(ii) MOLECULAR TYPE: DNA 

•(xi) -SEQUENCE DESCRIPTION: "SEQ ID NO:223.: 
GGGAGGACGA " TGCGGdACCC GAAGATGCTA * CCAATT-GGTT CCAGTTTTAT 5 0 

CCCTCCAGAC GACGAGCGGG A ... 71 

(2) ' INFORMATION FOR SEQ ID NO: 224:: 
.(10 SEQUENCE CHARACTERISTICS: 
- (A) LENGTH: 71 base pairs 
(B;) TYPE- nucleic acid 
.(C) .STRANDEDNESS: single 

(D) TOPOLOGY': linear 
(ii;) MOLECULAR TYPE: DNA 

(xi) ■ SEQUENCE DESCRIPTION : SEQ ID NO : 224 : 
GGGAGGACGA TGCGGCCACT GACGAGACAA CACTTCGGCA ' GGCGCACGTA 50 
ACCCACAGAC GACGAGCGGG A 71 

(2) INFORMATION FOR SEQ ID NO: 225.: 
(i) SEQUENCE CHARACTERISTICS;: 

(A) .LENGTH: 37 nucleotides 

(B) TYPE: nucleic acid 
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(C) ; STRANDEDNESS : single 
CD) TOPOLOGY:: linear 
( i i ) 'MOLECULAR 'TYPE:: RNA 

Cxi*) .SEQUENCE DESCRIPTION : SEQ ID ; NO::,22 ; 5;: 
■GGGUGGAUUG AGAAACACGU UUGUGGACUC UGUAUCU 



(2 ) INFORMATION FOR SEQ ID 'NO :. 2.2-6::. 

(i) "SEQUENCE CHARACTER IS TICS:: 

(A) ' LENGTH,: 29 nucleotides 

(B) . TYPE- nucleic acid 
(G) rSTRANDEDNESS : single 
(D) TOPOLOGY-: linear' 

(ii) MOLECULAR 'TYPE.: RNA 

(xi) SEQUENCE ' '.DESCRIPTION : 'SEQ ID NO: 22 6- 
GGGGAUUAAC AGGCACACCU GUUAACCCU 
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We Oaim:- : - : 

, il.. ■ .A :method5foriidentifying;nucleic acid ligands^of.a target molecule from a 1 

-candidate mxture.ofmucte 

;a) -preparing a;candidate -mixture of .nucleic acids; 

h) contactingsaid-candidate mixture ^with^said.targetjmolecule/wherein 
.nucleic -acid digands thatibind covalent^ 
remainder of thevcandidate^mixture; - 

:paniuoning:the nucleic acids that:^ 
from the remainder of the- candidate mixture; and v. 

;d) amplifying;the nucleic acids thatbind covalently with said target, 
whereby the.nucleic.acidligands that bind covilently with the target molecule may .be 
identified. 

2. . .The method of Claim 1 wherein steps : b); ; c) and d) are repeated until a ' 
mix ture^of nucleic-acids ennchedinligands th^^ 

is obtained. • •• 

3 . The method of Claim 1 wherein each nucleic acid in the candidate mixture of 
nucleic acids furthercomprises at least one functional unit. 

4 . :<1 The method of Claim 3 wherein said functional unit is a chemically reactive 
group. ' \ . 

;5.. , ■. The method of Claim 4 wherein said chemically reactive group is selected from 
the group consisting of photoreactive groups,, active site directed compounds and 
peptides. . 

6 . The method of Claim 3 wherein the target is modified to include a group capable 
^reacting with the functional unit of the nucleic acid. 

7 . The method of Claim 1 wherein each nucleic acid in said candidate mixture 
comprises a fixed region and a randomized region. ' 

8. The method of Claim 7 wherein a functional unit is attached to an 
oligonucleotide hybridized to said fixed region. 
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9. The.method^ofClaim'l wherein-said target is selectedirom the jgroup consisting 
of bradykinin,elastase, andiHIV-l Rev. 

:l-0. . Nucleicacidligands that'bindxovalently with a target moleciilegproduced. by ahe 
method of claim 3. . 

1 *1 . The nucleic acid ligands of 'Claim -1 0 -which, are selected from;the ^sequences 
listed in Tables >II, W and m. 

12. 'A method ifonidentifying nucleic.acid ligands having a facilitating-activityfrom a 
candidate mixture of nucleic.acids, said method comprising: 

a) contacting the candidate mixture with a.target/wherein:nucleic,acids 
having a facilitating activity,. as indicated by a covaknt bond^being formed between said 
;target and said nucleic .acid T ;relative to the candidate mixture may be partitioned from the 
remainder of the candidate-mixture; 

b) ' .partitioning the nucleic acids having a ; facilitating activity from the 
remainder of the candidate mixture; and 

c) amplifying the nucleic acids having a facilitating activity, whereby the 
nucleic acids having a facilitating activity may be identified. '■ 

13. - The method of Claim 12 wherein steps a), b) and c) are repeated. 

14. ' The method of Claim 12 wherein said nucleic acid comprises, at least one nucleic 
acid region and .at least one functional unit. 

MS. The method of Claim 14 wherein said covalent bond is formed between said 
functional unit and said target. 

1 6. The method of Claim 14 wherein said functional unit is a chemically reactive 
group. * . / 

17. The method of Claim 16 wherein said chemically reactive group is selected from 
the group consisting of photoreactive groups, active site directed compounds and 
peptides. 

18. The method of Claim 12 wherein the target is modified to include a group 
capable of reacting with a functional unit of the nucleic acid. 
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T9., The method^ofClaim r2 f wherein^each,nucieic,acid,in sajdGandidate;mixture , 
.comprises a fixed region and a.randomized region. . V 

. '20. . The^method,:ofClaim "19 wherein said at least:one.functionaI ; .unit : is'attached to 
.an oligonucleotide rhybridizeduo saidifixed region. 

21! The method of Claim 12 wherein said nucleic acid ligand compnses single 
stranded DNA. 

22. Thcmethodtof Claim 12 . wherein said nucleic acid ligand comprises : RN A. 

'23 . . A -facilitating -nucleic acid identified according to the method of Claiml2. 

.24. A method fonpartitioning nucleic acid ligands fronva nucleic acid candidate 
mixture, comprising: , * 

~ -*r- 

. b) contacting the nucleic acid candidate mixture with a target under conditions 
wherein the nucleic acid can form a covalent bond with.said target, and; . 

c) partitioning away the remainder of the nucleic acid candidate mixture which 
■did not form a covalent bond with ; the target, leaving only nucleic acids which have 
formed a covalent bond with the target. , 
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